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ENVIRONMENTAL TOXINS AND CHILDREN: 
EXPLORING THE RISKS, PART II 



THURSDAY, SEPTEMBER 13, 1990 

House of Rkprksentattves, 
Seltct Committee on Children, Youth, and Famiues, 

Washington, DC. 

The committee met, pursuant to notice, at 10:20 a.m., in Room 
210, Cannon House Office Building, the Honorable George Miller 
(chairman) presiding. 

Members present: Representative Miller (chairman), Lehman, 
Sikorski, Durbin, Bliley, Packard, Holloway, and Walsh. 

Staff present: Karabelle Pizs^ti, staff director; Jill Kagan, 
deputy staff director; Felicia Kombluh, rerearch assistant; and Joan 
GcKiley, committee clerk. 

Chairman Miller. The select committee will come to order and, 
again, my apolc^es for the time change. Between the budget 
summit and evei^hing else, this place is crazy. 

Let me, first of all, welcome everybody to this morning s hearing. 
This is the second in a series of hearings the select committee has 
held to take an in-depth look at environmental toxins and children. 

The first hearing was held last week in Oakland, California, 
where we heani from parents of children, from people who work 
with those who have been affected by toxins, and from scientists 
presenting evidence to the committee about the status of children 
in the workplace, children in their play areas, and children where 
they live. We also heard about the impacts and the differential 
treatment that we should consider reganling children due to their 
expOTUre to toxins, to known toxins and to p(^ible toxins, in our 
general environment. 

This is a continuation of that investigation. As I think we are 
aware of, millions of children confront serious environmental risks 
every day. it may be in schools with asbestos-lined walls or toxic 
art supplies; it may be in home tainted with carcinogenic pesti- 
cides, or painted with lead-based paint, or filled with formaldehyde. 

They may suffering secondhand effects of their parents* work- 
place exposure to pesticide or passive smoking, or, they them- 
selve, as we find out with many migrant children, are directly ex- 
posed, either because they work in the fields, or because they in 
fact are left in the fields or brought to the fields by their parents 
as they seek to provide an economic livelihood for their families. 

I think we have alredy started to see preliminary evidence that 
suggests we must consider children somewhat separately than we 
do when we look at the impact of toxins on the general p^ulatjon. 
As we have seen historically we have more or less considered the 
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ixnimct of toxins on adults* and not considered the imfmct on chil- 
dren. 

Today» we will hear about the threat of lead and the impact of 
lead poi«>ning on 3^ung children. We are very fortunate to have 
Dr. Herbert Needleman who is with us this morning to discus the 
latest in the long-term effecte and* in some cases, irreversible ef- 
fects of this very potent toxin. 

As I said* this is the i^cond in a series. We hope to be able to 
provide, as the select committee has been able to do on a nimiber 
of different topics, without the rush of l^islation or meeting legis- 
lative guidelines, to take an in-depth look at what we believe to be 
a serious problem confronting our nation's children. 

[Opening statement of Congr^man George Miller follows:] 

Opbnino Statemskt of Hon. Gsorgb Miixer, a R^rssbntattve in Congrbss 
From the Stats of Caufornia and Chairman, Select Cobsmittke on Children. 
Youth, and FAficiuss 

This morning take a second look at the serious issues of environmentcd tomins 
and children. As we discovered last week in Oakland, California — and as we will be 
hearing again this morning— concern atwut the quality of the environment demands 
special consideration to the risks faced our children. 

Last week, this Committee heard tragic testimony about childhood cancer clusters 
in the Central Valley of C^ifomia, where children of agricultural wori&ers are ex* 
posed to large amounts of chemical pestiddee. 

We learned about children's exposure to pesticides from the foods they eat—in- 
eluding tmnanas, potatoes^ and apples. And we learned that exposure to toxins may 
be more harmful to children than to their parents. 

We continue that investigation today. We will take a hard look at environmental 
threats children face where they live, work* and learn, and evaluate their special 
vulnerability to these hazards. 

Millions of American children confront serious environmental risks every day. 
They may be in schools with asbestos-lined walla or toxic art supplies. They may be 
in homes tainted with carcinogenic p^icides, painted with lead-based paint, and 
fllled with fommldehyde. They may be suffering the secondhand effects of their par^ 
enta' workplace exposure to l^d or p^tiddes. Or, if they work themselves, as many 
migrant children do» thev could be picking crops soaked with pesticides. 

These children could be at "isk of deveiopnoental or health problems— problems 
that will impair their lives, reduce their ability to learn to work productively, and 
cost our nation billions of dollars in health care costs. 

We cannot yet claim to have all the answera But there are some things we do 
know. The effects on children of exposure to kad are amply documented and as 
many as three to four million preschoolers may be lead pdsoned. We are fortunate 
to have Dr. Herbert Needleman with us this morning to discuss his lat^ research 
on the long-term, irreversible effects of this verv potent toxin. 

Similarly, new research released last week char^ that children exposed to envi- 
ronmental tobacco smoke, or "passive smoking/* have a good chance of developing 
cancer as adults. As one witness testified 'n (^kland* the smoke that nonnsmokerK 
including children, take into their bodies has a t even higher concentration of carci- 
nogenic chemicals than the noaterial inhaled by - mokers directly. 

On other toxins, our research base is growing. The Congressional Offtce of Tech- 
nology Ass^ment recently released a report documenting the netuiotoxic effects of 
lead and pesticides, and described the special vulnerabilities of children. Dr. Mark 
Schaefer will tell us about OTA*$ a>nclusion5. 

New research, particularly focusii^ on children's special risks* must be improved 
and expanded. 

We cannot just expose problems: we must act on what we know in order to re- 
spond to the legitimate concern of parents, educators and others, who demand that 
diildren be protected from environmental dangers. 

Thank you again for joining us at this important hearing. 
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'Eovinmrneiieai Toxiiu and Children: Exploring the Risks' 

A FACT SHEET 



l^Jjnws Of CHILDREN VULNERABLE TO ENVIRONMENTAL 

• More tban seven millioii of (be natkmis ctiiMren under age IS 
snffier from one or OMire moital disorders. Eiposure to tozte 
sotetanocs before or after birth is one of sewnal risk fecxors that 
appear to make certain children vulnerable to these disorders. 
(OfBoe of Technology Assessment, 1990) 

• rhe World Health Organization dies the following fectors whkh 
may influence the vuhi»aMlity of diildren as compared with adults 
wtoi esqwsed to chemicals: larger body sur&ce area in rciatton to 
weight; higher met^>olic rate and oxj^gm coisumptiun per unit 
body weight; different body composition; greater f^aagy and Ouid 
requimnents per unit body weight; special df^taiy needs; rapid 
growth during which cbonicals may a£fec« growth or become 
incorporated into tissues; and functionally immature organs and 
body systems. (World Health Organization, 1986) 

MORE CHILDREN LEAD PO iSONED THAN PREVIOUSLY 

PMBvp^ 

• One child in six in thi; U.S. has dangerously elevated blood lead 
levels (above 10 updL)^ including more than half of all African- 
American children in poverty; 400,000 newborns are ddivered with 
tosdc levels each year. (Needleman, 1990) 

• Children who had elevated lead levels in their teeth at ages 6 and 
7 nere seven times more likely than young children with low 
^tin lead levels to have dropped out of school and six times 
more likely to have a reading disability that persisted into 
adolescence. (Needleman, 1990) 

• Prenatal exposure to lead has been linked to delayed mental 
development as late as 24 months of a^ At age 5, the effects of 
postnatal, rather than prenatal, lead exposure become pronounced. 
Lead exposure is associated with a range of effects from sevoe 
fctardation to loMr IQ, speech and language impairmmits, 
learning disabilities, and poor attention skills. (Necdleman, 1990) 
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CHILDREN SUFFER FROM F^StVE SMOKIWG 

• ChiMRm of snwtdi^ pamtts imt fnm 20% to 80% more 
icqiiiatoiy pnMons sacb as i^Mezing, cou^Ung, and spotnin 
production than do diildren of non-smokers, as well as increased 
rates of dimnic middle ear efi^isbms and infiictiois wbidi can lead 
to bearing loss and ooirnqoCTt speech pathology. (National 
Academy of Sdraoes, 1986) 

m Lung fimction <tf scfaool'age diildren with smoidng parmts is as 
much as 10% knver than that of dUIdm with non-smoking 
parous. (Wtt-Wniiams, 1990; Samet, 1987) 

• Infiants of parmts ^o snnke have significantly more pneumonia 
and bronchitis than do infants of non-smofcns. Stiulies show 
diildrm of sntofdng parents are ho^italized for re^iratoiy 
infiBCtions 20% to 70% more oftoa than djiUdren of non-smoking 
paraits. An estimated S.7 to 114 miUion chiidren are exposed to 
dgarette smoke in their homes. ^nrgeon General, 1986; 
Amcfican Ac^my of Pediatrics, 1^6) 

• Sttidfes have shown that childrm of smoking parents have reduced 
growth and development (National Academy of Sciences, 1986) 

CHILD PESncroE EXPOSURE MAY AFFECT LIFETIME CANCER 
RISK/NEUROLOGICAL DEVELOPMENT 

• The average diild i^ceives four times more expcsnre than an adult 
to eight wMely used cancerowing pesticides found in food. 
Because of thdr exp(»uie to pestteides alone, as maiqr as 6,200 
children may devetop caiuer scnnetlme in their lives. More than 
50% of the lifietime cancer risk firom carcinogenic pesti^es used 
on firuit is estimated to occur during a diild's preschool yeare. 
(Natural Resources Defense Council, 1989) 

• From 17% to 58% of the oiuntiys 18 million children ages 1 to 
5 are being exposed to neurotoxic organopbc»phate pesticides at 
levels above what the f»teral government considers safe. (Natural 
Resources Defense Council, 1989) 

• Tcndc subuances, sudi as lead and orpnochlorine pesticides like 
DDT, are known to be presott in breast milk and are transferred 
to the nur^g child. The anu)unt of toadc substances in a 
breastfeeding child can surpass lewds in the moth^ body. 
(Worn, 1990) 
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I^O ^ PFSnCTOE USE PI ECES CHILDREN AT RISK OF 

• In Dallas, Texas, a review of 37 hospitalized pestidde potooinp 
aiiH>Dg infiants and children at the OiiMien'^ Medical Center 
revealed five cases were due to pesticide exposure from playing on 
carpets and floors of homes following spraying or fogging inside 
resid^toes. (Zwiener, 1988) 

• Six of 21 children admitted to Arkansas Children's Hospital for 
organophosphate poisoning wen judged to have been exposed 
following insecticide spraying inside the home. (Fenske, 1990) 

• Parental use of pesticides both in the home and in the garden may 
increase the risk of childhood leukemia as much as seven-fold. 
(Lowengart, 1987) 

r ^MFORNIA CHILD CANC ER CLUSTERSmiRTH DEFECTS 

• In the agricultural community of McFarland, California 
(population 6,400), ten cases of cancer in children under 20 were 
observed from 1975 to 198S when three cases would have been 
expected. From 1982 to 1985, when one case would have been 
expected, eight were observed. (Kern County Health Department, 
1986) 

• In Earlimart, California (population 4,414), five cases of childhood 
cancer were observed from 1^ to 1989 when only 0.4 cases 
would have been expected based on the National Cancer Institute 
SEER (Surveillance Epidemiology and End Results) data for 
Hispanics. All of the parents of these chUdren are farmworkers 
and the mothers of four of the children worked in the grape 
vineyards during their pregnancy. (Moses, 1989) 

• Children bom in areas with high pesticide use are twice as likely 
to be bom with Ihnb reduction defects than children Ix^m in areas 
of minimal pestidde use. (Sdiwartz, 1^) 
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At this time* I would like to recognize the ranking minority 
member, Mr. Bliley of Viigtma 
Mr. BuLEY. Thank you, Mr. Chainnan. 

Today we a)nftt)nt the fearful symmetry of science. While the 
modem world beckons science to eradicate disease, feed five billion 
peoDle* and build the infrastructures nectary to sustain a high 
qumity of living, scientific advance have also broi^ht new threats 
to our health and safety. 

There are many examples of our bittersweet relationship with 
science. Powerful drugs, which should be used to heal, are abused 
for self-gratification and cause further damage. Enei^ sources 
which free us to engage in fruitful commerce also trap us into dan- 
gerous dependency. Developing nations which need to industrialize 
to lift their people out of poverty ma^ not discover until it is too 
late that they may be mortg^ing their future by failing to protect 
the environment. 

Science nearly always has both immediate and long-term effects. 
It is more than obvious that there are both benefits and risks in 
the application of science. It would be ateurd to hold a referendum 
to ban any substance that is a toxin in a zeal to protect children. 
Such an extreme would eliminate nil modem meoicines and close 
every hospital* as well as make food so expensive that only the 
most well-to-do could afford the most nutritious fresh commooities. 

Reformers should not fail to recognize that children from low- 
income families would suffer dispro(X)rtionately from the effects of 
banning the use of synthetics for crop pnxiuction. It is diflicuit not 
to overreact when it comes to the protection of our children, but^ as 
licymakers, we must avoid perverse and unintended outcome, 
ience has provided government with powerful tools such as risk 
assessment, and we should use this information to improve public 
confidence in decision-making. 

We must not undermine public confidence by pretending that 
government regiilation is nonexistent. Federal r^^ations impc^ 
direct costs on the ea>nomy of roughly $175 billion per year or 
more than $1,700 for every taxpayer m the United States. It is esti- 
mated that $100 billion of this amount is due to regulations on en* 
vironmental hazards. Cbngress must assure that the executive 
branch has the tools it needs to set anpropriate standards. 

While ail of us in Congress take tne bureaucracv to task at one 
time or another for lax enforcement, we must also acknowledge 
that the overall level of enforcement activities is sutetantial. EPA 
administrative actions under the Toxic Substance Control Act, for 
examplet have increased from less than 100 in fiscal vear 1980 to 
more than 5Wi in fiscal year 1989. Over $28 million has teen as- 
sessed in administrative penalti^ under this act alone. 

The states share responsibility for environmental enforcement 
and issued more than 12»(KM) administrative actions to violators in 
1989 and referred over 7(K) civil cases to states attome3rs general. 

There is a tendency to conjure up mental images which make the 
present time appear in a worse lignt. We should be careful, howev- 
er, not to fall mto this public relations trap. Historical data shows 
that lead emisions have been reduced from nearly 204,(KN} tons per 
year in 1976 to 8,(KM) tons per year in 1987. Carbon monoxide emis- 
sions have been reduced by nearly 40 percent in the past 20 years. 
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In terms of public health, we find that the death rate for malig- 
nant tumors for children ages 1 to 4 has declined from U-7 per 
100,000 in 1950, to 4.5 per 100,000 in 1980, to 3.8 per 100.000 m 
1987. For children between the ages of 5 and 14, the d^th rates 
have been cut in half since 1950» including a 23 percent reduction 

since 1980. ^. ^ j 

The cases of occupation-related skin diwase or disorders has de- 
clined from 65,900 in 1978 to 54,200 in 1987. Although the caijcer 
incidence rates continue to rise, there are some hopeful trends. The 
rate of increase has been slowed for white males and black females, 
and the cancer rate for black males has actually declined since 

None of this is to say that we cannot make further improve- 
ments. However, changes in public policy require solid evidence 
that there is a clear risk which can be reduced in proportion to the 
cost of further regulation. Does such evidence exist? Does the risk 
require additional fedeml relation and oversight, or are there 
le^ costly alternatives which will remedy the problem? I>oe8 the 
proposed remedy actually increase other health risks? These are 
some of the questions which should be fully explored. 

Science should not be exploited for political gain by dividing 
people into an **us versus them" issue. Assuring the safety of our 
Tooa, workplace, and schools demands cooperation, not a needless 
sense of hopelessness. Everyone concerned, employer, worker, man- 
ufacturer, government, and consumer, has a vital stake in properly 
identifying a problem and working together to find the solution. 

The employer has a responsibility to ensure that the worker is 
appropriately trained to handle chemicals safely. The worker is re- 
sponsible for adhering to safety procedures. The manufacturer is 
obligated to meet government regulations strictly. The consumer 
must become educated about those simple, daily tasks which also 
reduce risks. All of these meml^rs are parts of the same body. To 
purposely create fear and panic will ultimately prove to cause 
more damage than good. 

1 thank you, Mr. Chairman, for your indulgence. I apologize for 
the length of the statement t m t ri 

[Opening statement of Congressman Thomas J. Bliley, Jr, toi- 
lows:] 

OPENiNt; Statkment of Hon. Thomas J Bi.ilev, Jr , a Representative in Cxworkss 
From the State of Virginia and Rankinu Repubucan Member 

Today we confront the fearful symmetry of science While the modern world beck- 
ons science to eradicate disease, feed five billion people, and build the infrastruc- 
tures necessary to sustain a high qualify of Uving, scienlifu: advances nave also 
brought new threats to our health and safety. There are many examples of our bit- 
tersweet relationship with science. Powerful drugs which should be used to heal are 
abused for self^tification and cause further damage. Enerfn^ sources which free us 
to engage in fruitful commerce also trap us into dangerous dependency. Developing 
nations which need to industralize to lift their people our of poverty may not discov- 
er until it is too late they may be mortgaging their future by faihng to pi^ect the 
environment. . 

Science nearly always has both immediate and long-term effects. It is more than 
obvious that there are both benefit* and risks in the application of science. It would 
be absurb to hold a referendum to ban any substance that is a toxin m a ^1 to 
protect children Such an extreme would eliminate all modern medicine and close 
everv hospital as well as make food so expensive that only the most well to^o could 
afford the mmi nutritious fresh commodities Reformers should not fail to lecognixe 
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that ehiMren frDm low-inonne families wtmld suffer disproportionately from the 
fect8 of banning the use of S3^titetiC8 for crop productira. 

It is (Bfltcult not to over-react when it oomee to the protection of our children. But 
as policymakers we must avoid perverse and unintended otttocmie& Science has pro^ 
n^ted government wiUi powerfiu tools such as risk assessimnt and we should use 
tlos infimnation to improve public ocmfidence in decMon-making. We must not un« 
dennine public conOdeme by pretendii^ that govermnoit regiUation b non-exist- 
ent. Federal regulatioxtf impose direct costs on th^ econcnny of rxHif^bly I1T5 billion 
per year, or more ihan $1,700 fbr every taipayer in the United States* It is estimat- 
ed that $100 billion of tiiis amount is due to regulations on envxnmmental hazards. 

Coi^ress must assure that the Executive brsusch h£» the toc^ it i^ecb to ^ ap- 
propriate standarcte. While all <^ us in Congress take tte tmreaucracv to task at one 
time or another for lax enfbroenm>t« we mu^ also acknowlecl^ that the overall 
level irf enforoement activities to sub^antial. EPA adminiptotive actions under the 
Toxk Substance Ccmtrol Act, fm- example, have increased from less than 100 in 
Fiscal Year 1980 to more than 500 in Fiscal Year 1^. Over $28 milliosi have been 
assessed in administrative penaltiee under this Act alone, lite states diare reeponsi* 
bility for environmental c iforoement and ismted mora than 12,000 administrative 
aliens to violators in 19W ami refened over 700 dvil cases to ^to attorneys gener^ 
al. 

There is a tendency to coi]jure up images which make the present time appear in 
the worst U^t We shmld be careftd, homver. not to fell into this imblic relations 
trap. Historical data shows that lead emteions have been reduced from nearly 204 
thousand tons per y^r in 1970 to 8 thmisand tons per yaar in 1987. Carbon monox- 
ide emisisions have been reduced 1^ nearly 40 percent in the past twenty yeaiu 

In terms of the puUic health, we find that the d^th rato for malignant tumors 
for children ages 1 to 4 has declined fhnn 11.7 per 100.000 in 1950 to 4.5 per 100,000 
in 1980 to 3.8 per 100,000 in 1^. For chOdren between the ages of 5 and 14. the 
(teath rates have been cut in half since 1950, including a 23 pment reduction since 
1^. The cases of occu|»tion-related sidn disease or dismws has declined from 
65,900 in 1978 to 54,200 in 1987. AlUiough cancer inddmce rates continue to 
rise, there are some hc^fbl tranda The rate of increase has been slowed for whito 
males and black females a^d the cancer rato for black nmles has actually declined 
since 1988. 

None of this is to say tliat we cannot make further improvements. However, 
changes in public policy require solid evidence that there is a clear risk which can 
be redw^ in proportion to the coat of further regulaticm. Does such evidence exist? 
Ooee the risk require additional federal regulation and overrght, or are there !es8 
costly alternatives which will remedy the imblem? Do^ the proposed remedy actu- 
ally increase other health riskst Th«se are some of the questions which should be 
Ailly explored. 

Science should not be exploited for political gain by dividing people into a.i "us 
verstis them" issue. Assuring the safety of our food, workplace, and schools demands 
cooperation, not a needless sense €^ n<n)eles8ne8& Everyone concerned, employer, 
worker, manufacturer, government, and consumer has a vital stake in properly 
identifying a problem and working together to find the scdution. The emplc^r has a 
reeponsibuity to trnsure that the worker k appropriatolv trained to hs^tdle chemi- 
cals safr^y. The worker k responsible for editing to safety procedurea. The manu- 
facturer is obl^ted to meet government regulations stncUy. And the consumer 
must become educated about those ^mple daily tasks which also reduce risk. All of 
these members are parts of the same body. Tb purposely create fear and panic will 
ultimately prove to cause more damage thisui good. 
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PESTICIDES 

Little is knov^ii about thm oxt.Bnt. or aagnitudtt of chronic hoaith 
problems ralat^ to occupational axposura to pasticidaa becauso 
appropriata studies hava not been done. t"^t<ci^i*i*t#tf nmiui probt«« ind 

Results observed in treated and untreated plots. «* suggest that, 
without insecticide treatment^ insect losses alone would average 

about 45 percent* • « « mattctdMs < toi w i *na m intf iwitftu,* air«» f, tMUtmon, Mar 



...no more than 30-40 pesticide-related deaths occur annually in 
the U.S. and the majority of these involve suicide and accidents 
associated with incoxnpetence or gross safety violations. 
Unfortunately, few if any« opideaiologdcai or other data exist to 
support any relationship between occupational exposure and adverse 
chronic effects on human health* r^^tfctdMr «t««Min9 sndgmfits,** chrts 

Only the state of California requires mandatory reporting of 
pesticide- related illness, with 1,211 cases in 19S6« (CA Dept. 
Ag., 1987.) However, the California system is based on doctor 
report i:>9 through the workers* condensation system, rfan/ affected 
workers never see a doctor ^ are not properly diagnosed or are 
unaware of their rights under the law. The most frequently 
mistaken diagnoses in workers with pesticide poisoning are llu and 

gastroenteritis. t"^«icfdlt-»»t*t«tftta«lehl^ptM«Manrff»r«<orttn,"NM-ianiiaMB, tkKm M^mi . 
^>ESTICID£ RESIDUES IK FOOD 

Th^ Abterican Academy of Pediatrics recognizes that the risks for 
pesticides in the diet are remote i long-term, and theoretical and 
ther& is no cause for immediate concern by parents. f-(»s«ctctcit smdut 

m tfw Mrt of ChU*^.» MP WtWl . *prM 1W. p. 10.} 

One ma^or group of natural chemicals in the human diet are the 
chemicals that plants produce to defend themselves, the natural 
pesticides. We calculate that 99.99% (by weight} of the pesticides 
in our diet are natural . r^roo nwit todMu c&rcfnootm.'* Brw* n. mm tof« s«ir««[y cotd. 

My own estimate for the number of cases of cancer or birth defects 
caused by man-made pesticide residues in food or water pollution- 
usually at levels of thousands or millions of times below that 
given to rats or mice- is close to zero. u«ry o# it»eur»'i oh«t HttieidM,* 

MM. i.A. timn, ftb, Z7, IW. p. 5.S 

In order to minimize cancer & the other degenerative diseases of 
aging, we need the knowledge that will come from further basic 
scientific research. Yet we are spending $70 billion per year on 
pollution because of widely exaggerated fears & only $9 billion 



low, p. S.) 
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par year on all of our basic scientific resoarch. rit utrv of itotur*** 



LEAD 



Lead is a toxin that affects ev«ry systea in the body. It is 
particularly hannful to the developing brain and nervous system, 
so that lead exposure is especially devastating to thi» fetus and 
youno children. Very severe lead exposure can vause com, 
convulsions, and even death. Lover levels of lead, which usually 
do not cause syoptoaa, result in decreased intelligence, decreased 
ability to learn, developmental disabilities, behavioral 
disturbances, and disorders of blood production, nttti-onvof v#mcio». 

«.0.. AMittftftt t^rsm Gamrmi, C«nt«r» fo*- Dimm Comroi. tefor* th» l<ActM>ttM on T<wlc sa»t«nc«s. 

In the past twc decades, knowledge of the effects of lead poisoning 
has changed substantially, when national childhood lead poisoning 
prevention programs were instituted in the early 1^70s. lead 
encephalopathy and other manifestations of severe overt lead 
poisoning were common. Today these outcomes are rare — to a great 
extent because of childhood lead-screening programs in high-risk 
areas and reduction of lead in the environment (particularly for 

gasoline, air. and food) . f^4t*wb «^»»«mn9--uS: »fperf \o th» CanQr*»« lh« 

In FY 1981, the last year of CDC management, 535,730 children were 
screened, with a positive toxicity rate of 4.1%, or 21,897 
children. In FY 1983, reports from the state agencies indicated 
that 676,571 children were screened^ and 9.317, or 1*6%, had 
elevated lead exposure of less than 30 mg/dL. . . - in E>ecember 1986, 
785,285 children were screened in about 40 programs. Of these, 
11,739 children, or 1.5%, had elevated Pb-B levels that met CDC's 

toxicity classification, fTh» <t>tur> mt^t gf Lwtf fioipgoirq in CftM^trW m \ht VI; » 
g fport to CooQfM . A«efVY tor loitc iMttnett •na »IMM* *t9*»tPV. fnt, 1«S, p. l-IJ.l 

valid estimates of the total number of lead-exposed children 
according to standard metropolitan statistical areas (SHSAs) or 
other appropriate geographic units smaller than the nation as a 

whole are not possible. r-ChUAood t»»d Pof«on»n9"yS: »«poft to \fm Conor#«t tff tn9 
for loBK «4tetmM «^ 9*999— 8«»»trv.- m Jfift. S*pt<*»r ^6. 1988, p. 1525.1 

Since the estimated numbers of children for each source and 
category are not comparable, they cannot be used to rank the 
severity of the lead problem by source of exposure. j-ThiitfKiod <€ma 

Po*»a>»n9-'Ut: ftt^x to the Cof«9rt»i tfr *«««cr for imu- t^trnxanen and tn 
$«pt««^ 1988, p. 

Although data are very limited, an estimated 233,000 children are 
exposed to lead from stationary sources of all types. i-cMt<*to«i u^d 

Stiptcater t6. p. 1529.1 
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boad ha» no biologic value. Thtia, tha idaal whola blood l€»ad level 
is 0 mg/dL« According to tha NHANCS IX, comSixotad froo 1976 to 
1980, tha saan blood load laval in Aaarican praachMl childran was 

apprOXina^aly 16 ag/dL. {^tlMMm anOlltaioad ima ^twenir^.* Cctmttm fin CnyH MH w ytf t 

Batvaan 1976 af^ 1980, tha avaraga blood laad laval in Asaricans 
of all agaa dacraaaad fros 15.8 to 10.0 wq/dh according to tha 
NHAK£S XX. Thia dacraaaa coincidad vith a reduction in tha uaa of 
laad additives in gasoline* ntsMMm m oittaiood immi Pe^Mning.- cowtttM on 

HOUSEHOLD POLLUTXOK 

Cooking prodacea about 2000 mg per person par day of mostly 
untested burnt material that contains many rodent 
carcinogens. *The total asount of browned and burnt material 
consumed per person in a typical day is at least several hundred 
times more than that inhaled in a day from severe outdoor air 
pollution. • . »the intake of these carcinogenic nitropyrenes has been 
estimated to be much higher from grilled chicken than from air 

pollution. t*t n wir (r m m\ mi Potlutw antf C« « n Bov »t*e«ieflptifln».* 8rue» M. Asm «nrt iot» ti#ir«^ 
coltf. m icfnca fig tHm Ln. iiii^, Cd,. p. 8.} 

It is important to note that in no studies has a child's risk of 
lung cancer developing in adulthood after exposure to radon in the 
home environment been examined. It has yet to be determined 
vhether the risks of lung cancer derived from studies of men vho 
were occupationally exposed to radon in the underground mines apply 

to children, r^adon lipoM^t a mmw^ to a»lidr«n,« Cawiyt— en imitwmntmt Wf^» ttmtitan 

Most of our knowladge about the health hazards of radon exposure 
comes from studies of heavily exposed uranium miners* . . •The health 
effects of lov levels of radon like those found in homes have not 
been studied* Wo don*t vhether health risks for women or 

children coulri be the s-.se as t lose for miners^ who are generally 

*iealthy males* . f"t»don •«» mmn '^ttt? »ftM#rcft Sicpo^t^ t>»e «*ttorwl Inttitwtt of 
tn»«iui— mat »9m\th tcimcM, «>«. Octdw 1«S8 p. 2.) 



Asbestos- induced cancer and ^sbestosis are diseases that are almost 
never seen in children. Practicing pediatricians should not expect 
to see any asbestos'-related disease in their patients. C"Att>niM ftnpotur* 

(n tdMolt,* CoMPttm on tiwHr u — nt »> Pv^nft. CttfltUlSl* ^t/bfsmrr p. SOf .1 

There are no available quantitative data on risk at the levels of 
airborne asbestos found in schools* .* .Asbestosis is unlikely to 
occur after exposure such as in schools. f*AttiMtM f «po«4«r* ia icfkoot*.'* coNRitt** 

on imir^tmntmi t*Mffa». »ftfftp«f< . F«*n»ry IW. p. SOI tntf SW.| 

The extent of danger cannot easily be quantified because, while 
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EPA l» Of th« opinion that any l«v«l ot mxpoBurm to asbestos 
involvas som haaith risk, ths axact dagrea of risk cannot oa 
raliably aatisatad. rnuMtiri tn tc»ooi»t uii«»rft» for oomrmt Acticn,* x^trt p, %«♦ 

twiHrcnM wt - » U i l^tr l^tM 

ITOLTIPLE CHEKICAL S^SITIVITIES 

Tha Boart on Environiwntal Studies and Toxicology of the National 
Raasarch Council, the raseaix^ bnncb of the Kational Academy of 
Sciences, estiaatee that 15% of the population eicperiencaa 
hypersensitivity to chesicals fcmnd in comon hoiisshold products. 

r^l«p|* 0*m^e9i SWItlvttlw CICI>«* ifivS Let 0«vtat>tt. Pit, WflS rfMSL ^^f^*^ P- ^^-^ 

The basic mechanisiB of hypersensitivity reactions are not yet 
understood, c^ufptt vhm*€$\ i«m»ti%rft4i» tind* ot»j«fcff. TTm Wbvi rfflwrni* 

9W. p. 
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SNVlKQNMEirr AND CANCER 

There is no persuasive evidence tliat life in the modem industrial 

world has in general contributed to cancer deaths Although the 

statistics are less adequate on birth defects, there is no evidence 
that they are increasing* Conclusion: Aoericans are healthier now 
than they have been in their history. t^w»<i ui— i MixiUm cmm-t som 



Death Rates for Malignant Tumors 
According to Age 



Oe«thA per lOO.OQO resident ooputation 

I4r - • - " 




0 — - - 

mo teeo t97o 1900 ti>e3 i9B4 t^as t906 tgs? 

- Under » — ^ *-< V#«f» * 5't4 >%»rf 15-24 ^^f* 

Health United States 1989. HHS. 



The graph above shows that the death rate for malignant tuiaors has 
dropped considerably over the past four decades for children and 
young adults. The cverall decline in the death rate due to tumors 
for this group has continued throughout the 1980s. 
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Cancer Incidence Rates 
According to Sex and Race 



Mo. o( n«w CA»M p*r 100,000 p^lfttM>n 
eOO: 
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Health United States. 1989. HHS. 



The rates represented in this 9raph show that the incidence of 
cancer among white/black males and females of all age groups has 
stayed relatively constant since 1980. The last decade has seen 
a stable cancer rate with no significant increases* 
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FEDERAL REGULATORY FRAMEWORK RECARDI^u TOXINS 

According to a 1990 report by tho Office of Technology 
AsseoBsBcnt (OTA) , it is the roeponsibility of regulatory agencies 
to limit public exposure to toxic chesicals through progra»s 
mandated by law. Because of the great diversity of tox^c 
substances^ many statutes rxist to control their use» 

The federal regulat:<^ry structure has been established by four 
major acts: 

1. Toxic Substance^ Control Act (TSCA) 

2. Federal Insec^^ icide. Fungicide, and Rodenticide Act (FIFRA) 

3. the Federal "ood. Drug and Cosmetic Act 

4. Occupationai Safety and Health Act 

The following federal agencies have jurisdiction over laws 
(cited below) setting federal guidelines and/or research grants 
dealing with environmental toxins and other hazards « 

EHVZROimBOTJai PROTECTION AOSNCY 

responsible for iapiemerting two of the major acts, TSCA and 
FIFRA. EPA has a large intramural research proqram devoted to 
environmental neurotoxicology . 

FOOD AMD DRPO ADNlinSTBATZON 

The Federal Food, Drug and Cosmetic Act covers a wide range 
of substances. It authorizes FDA to require submission of specific 
toxicity test data before permitting food additives^ drugs and 
other substances to be marketed. 

Research programs within FDA are conducted at the National 
Center for Toxicological Research (NCTR) in Jefferson, Arkansas, 
and at the Center for Food Safety and Applied Nutrition in 
Washington^ D.C. 

CORSnNBR PRODOCT SAFETY COKKXSSIOli 

CPSC is an independent regulatory commission charged with 
protecting the public from '^unreasonable risks** of injury 
associated with consumer products. Risk of injury is defined as 
•risk of death* personal injury, or serious or frequent illness." 

DSPARTMEKT OF SOUSHfS AND ORBAM DEVELOPHENT 

The Xjoad- Based Paint poisoning Prevention Act of 1971 required 
that the HUD eliminate as far as practicable the hazards of lead 
paint in existing houses, and mandated that the Department 
promulgate necessary regulations^ 
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nTxona. xmmjwm or bbjuuts 

NlH suppprtsd more than 200 ntturotoxicolo9y-r«latad rosaarch 
projects in fiscal year 1986* Moat ot the projects vera extramural 
cospetltive grants to investigators in public and private 
institutions. 

jOiCoBoi. raoa %Bwm md hsbtu HBwra jaumaarumoB 

AOAMRA funds extensive nmirotoxicity research at all three of 
its Institutes. The National Institute for Drug M^use (HXDA> and 
the national Institute for Mental Health (NIMH), for exaaple, both 
f\mded a large nunber of extramural research grants. 

nTZOlOXi XHSTZTOTB FOR QCCOTftTZOnX. eWBTY AKD HfiJkLTB 

NICSK, located vithiii centers for Disease control (CDC), has 
identified neurotoxic disorders as one of the Nation's top 10 
leading causes of vorK-^related disease and injury. 

%ftm, OftiM of ?« » O tfi o g y mini— It, AprH 9990,} 

ENFORCEHENT OP FEDERAL LMiS AND PDIALIIES ASSESSED 

Since the beginning of the Environmental Trot act ion Agency in 
1970, the EPA has imposed a total $1S3.9 million in civil 
penalties ($128.6 million with civil judicial actions and $57.1 
million vith administrative actions). "In Py 1989, $34.9 million 
in civil penalties vere assessed, $21.3 million in civil judicial 
penalties (the second highest total in the Agency's history) and 
$13.6 million in administrative penalties (an all-time record).** 

EPA has imposed over $28.5 million in Toxic Substances Control 
Act civil administrative penalties. The Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA) and Safe Drinking Water Act 
programs are primarily enforced by the States; however, EPA has 
levied $2.4 million and $1.5 million under these statutes, 
respectively* 

(EM tnfiin — H AccoapiiiiiMntt Nport: ft 1W. p. 
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EPA Administrative Actions initiated 
1979-1989 




FV79 FV80 FY81 Fy82 FY83 FY84 FY86 FYSe FY87 FYSS FY89 



HfiFRA CZ3TSCA 
Soiifce: 1989 Enfofcement Accomplf»hmenti Repori, EPA. 



The EPA set a record high number for administrative enforcement in 
FY 1989 with just over 4,000 actions taken. The chart above shovs 
the administrative actions undertaken by just two of six major EPA 
acts since 1979. 

The Federal Insecticide, Fungicide and Rodent icide Act (FIFRA) , is 
the major federal law dealing with pesticides. The Toxic 
Substances Control Act (TSCA) , is concerned with the use of 
hazardous chemicals* 
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EPA Civil Referrals 
to the Department of Justice 




So«rc»: !980 Entof€emenf Accomplishment* R©|>ort, EPA 



The EPA referrals to thft DepartMnt of Justice vere at an all-tioe 
high in 1988 with 372 cases* The cases regarding water and 
toKic/pesticides violations referred to OOJ between FV 1979 to FY 
1989 are shown on tho chart. 



FEDERAL lAWS RELATED TO EXPOSURE TO TOXIC SUBSTANCES 

There are more than 20 ©ajor pieces of federal legislation 
related to exposure to toxic substancee which fall unuer sany of 
the agencies listed aJK>vc, This list does not include state laws 
or initiatives being proposed* 

pood. Drug flnd qpff^mfttics Act {1906, 1938, amended 1958, I960, 
1962, 1968, 1976) 

ft goncv : Pood and Dnig Adain^stration 

** Food, drugSf cosMtics, food additives, color additives, 
new drugs^ aniaal and feed additives, and medical devices. 



2. Federal Insecticidg r"T^pifidft and Rodignticide Act (The 

Pesticide Act) C1948, asended 1972, 19/5, 1978, 1988) 

Agency : Environmental Protection Agency (EPA) 
Pesticides 
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3. paM^rgyg -gargg-Jiss (i952i 

AQPinev: Departoent of Transportation* United States Coast 
Guard 

Hater shipment of toxic materials 

4. AtBPifi. Egggm .Art (i9S4) 

Agency t Nuclear Regulatory Commission {HRC) 
Radioactive substances 

5. Federal Haz^irdous substangftfl Labeling Act {I960, amended 1981, 
198B) 

ftgqy^cyy ; Consumer Product Safety Commission (CPSC) 

X^belinq of toxic household products and art materials 

6. Federal Meat Inspection Act (1967) Poultry P roducts Inspection 
&£t (1968) 

Aaencrv: United States Department of Agriculture (USDA) 
Food, feed, color additives and pesticide residues. 

7. Egg Products innpection Act C1970) 

8. Qggupatipnal gftfgt;y aatit HeAllh-AgX (i970) 

Agency: Occupational Safety and Health Administration 
(OSHA) and National Institute for Occupational Safety and 
Health (HIOSH) 

*• Workplace toxic chemicals 

9. Poison Prevention Packao^na Act <1970, amended 1981) 

agg^ngyj. cpsc 

Packaging of hazardous household products and child 
resistant closures on toxic hazardous materials (16 
categories) 

10. Clean Air Act (1970, amended 1974, 1977, 1987, in conference 
1990) 

Air pollutants 

11. HftZftrdous Materials Transp ortation Act (1972) 
Agency; DOT 

** Transport of hazardous materials 

12. ^;^e^n Water Act (formerly Federal Water Control Act) 
(1972, amended 1977, 1978, 1987) 

A gencyi EPA 

Water pollutants 

13. Marine.Protection. Research and Sanc tuaries Act (I97r!, 1988) 

Ocean dumping 
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14. gonsuffiiir Prgd^ff^ ^fetv Act (1972, amended 1981) 
Aoencvt CPSC 

** HasardoM eonmamar producta 

X5. LftAd^baaed Pi>infc Poison Prevent ion^ tot (1973, ajaended 1976) 
jl B^ncyt CPSC^ DepartMnt of Health and Human Services, 
Houeii^ ai^ Urban Development (RITD} 

Uee of lead paint in federally assisted boiising. 
CPSC allovs no Mrs than .06 percent of lead in paint, 
excluding mariM paints (for shi^), street paints and aomo 
other types of industrial paints. 

le. Sft fiy nri^^ j nt j f W&tftr Act {1974, amended 1977, 1986, 1988) 
Aaengyg EPA 

DrinXing water contaiainants. In 19tt8 amended by l^ad 
contamination and Control Act, 

17. LftAd Cont amination Control fist (1988 amendment to Safe 

DrinJcing Water Act) 
ft q ^nc y; KPA 

Issued a ban on the manufacture and sale of water coolers 
and fountains vith lead lined tanJcs. 

la. piyflource Conaervi^t ^on and Recovery Act (1976. amended 1980. 
1984, 1988) 
Agency s £PA 

Solid vaste^ including hazardous waste* Amended in 1988 by 
Medical Waste Tracking Act. 

19, Toxic SMhBti^ pc ps Con trol Act (1976, 1986, 1988) 

** Hasardous chesicals not covered by other lavs, includes 
pre-^market review. 

20, Asbestos Hft?^^^ Em^rgencv^ Response Act ri9e6Hanendiaent to 
Toxic substances control Act) 

jV ggi^iTy i EPA 

**Reguires that all primary and secondary public and private 
schools be inspected for asbestos and manage asbestos. 

21, Pgderal Mi *^f> Safety and Health Act (1977) 
Aoencvi Oepartsent of Labor, NIOSH 

Toxic subs tames in coal and other lainos 

22, Conprohens i ve Envjrgrffaen^al RQaPgngS* COBpgHMtign. ADd 

t^l ftt^Hity Act (i*e., Superfund) (1981, aaend^ 1986 by the 
Superfund Amendments and Reauthorization Act) 

hasnsau SPA 

Kasardous substances, pollutants and contaminants. 
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23 « ftt^bf^pfcf^ft School Hazard and Abateffient Act 

liSmSXX EPA ^ w,. ^ . 

Provides federal grants and loans to public and private 
schools for a^baatos abatesent. 

24. Tndoor Radon Abatewent Act (19BB\ 

ASfiOOa EPA . ^ , ^ ^ 

Providas tachnical aa&iataunca and grant assistanca to 
states for radon progrAos and che study of radon in schools* 

rchwievt Carcfivgmt A Nvltv of ttw «ci«v« ■»» Its moei«t«tf rHivf^M«« fcwrtranwwf 1 f^lth 
»2fMtcilltt* V-** tntm9«vr tt«ff Qrei» 0(t C«rcfnoftn». iof»4tf V. iw^. G»l»tn«n« Mtlmt C«m*f for 
tosieolcotMt ttMtfxH. ^ootf and Oru9 Miitlstrstfon. wi, ^, pp. 201-202. 19S»? StiEUflflKiCSTOItLLCt 
atatutf , Mnt fHMfthii^. 0» Ktoctft for Ccnprti . f i— of lm<i ui — U »t iaM MktnUtof^ bf 
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Chairman Miller. Mr. Sikorski* 

Mr. SiKORSKi. Thank you, Mr- Chairman. 

I am not a scientist or researdier, an oncolc^t or biologist or 
hortioilturalist; I am a father, a concerned and a little scared 
father becatise of the environmental dangers my child mtist face 
every day at home, at school, in between. Dwight Eironhower said 



were different before they ch^ed." ^ 
Like most of my generation, I was raised with <»rtain embroi- 
dery-like, clear, clean, life-living principle and for me thev were 
drawn, I suppose, from Dr. Spock, and Yul Gibbons, and * I Love 
Lucy,*' and '^Captain Kan^roo"; such as, an apple a day k^ps the 
doctor away; government is truly looking out for Americans, espe- 
cially America's children, and prot^^ting our food supply; that the 
Environmental Protection .^[ency is just that; that the Food and 
Drug Administration is testing ftxxi and drugs and guarding our 
food supply; that chemical companies wouldn*t risk or wouldn't 
even want to market something that mi^ht be harmful or danger- 
ous to people; and that kids should drink that refreshing, cool, 
clear water coming out of their drinking fountains at school — it's a 
lot better than the Kool-Aid or the pop drinks. 

Well, we know none of these are absolute facts. It is not easy 
raising a kid in today's society. There is ALAK in their apples, and 
radon in the basement, and lead in their drinking water, and as- 
bwtos in their schools. I want to look at a couple of these issues. 

We are going to hear from some of the witnesses a little rehash 
of the old ALAR busing. Most of us know that ALAR, damino- 
zide, breaks down as UDMH, and, prior to the highly-publicized 
debate, almost no one knew this. Certainly, no one tola me that a 
chemical compound used also as a rocket fuel additive was being 
sprayed on trees that fed my daughter and also was found to cause 
tumors in laboratory animals in four independent studies. 

I am a little angry because all the time I was feeding my daugh- 
ter food that I thought was good for her. It was her first solid food. 
It was applesauce. And we poured more apple juice in her than gas 
in a race car. And I know I am not alone; most of the parents in 
my generation did the same thing. I know ALAR is not the only 
offender; in fact, it is not the big offender. 

There are hundreds of pesticides on the market today that leave 
residue on our foods and that we are unsure whether they are ^e 
or what their tolerance levels truly are. We don't know what they 
do to children, and we don*t know what they do tc^ether as they 
accumulate on food and are fed to our children. 

What we are sure of is that our children are much more suscepti- 
ble to toxins than we are; that our children don't have the same 
developed sjrstems to move these toxins out of their bodies; and, 
when they are left in their lx)dies, children have undeveloped im- 
munological systems that periiaps cannot fight them off; that our 
children have different growth patterns, different eating patterns 
than we do. 

EPA has ignored these differences. In the past 35 years, toler- 
ance levels for pesticide on food that goes to our kids have been 
set not for the most vulnerable s^ments of our population, includ- 
ing our children, but for the average diet and tolerance of an 18- 
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year-old white male. The tolerance levels have been set to protect 
economic interrats abo\^ public health interests. 

In fact, most of the trains used on food and most of our fresh 
food has several toxins, 10 or 20 approved for each one of them» 
each of them have not been reviewed or had modem tolerance 
levels set Most were grandfathered in in 1972, and we're living in 
a "don't worry, be happy age/' When you go to a grocery store or 
hear that somethii^ meets the reauirements i^t by the ElrA, there 
may be no re<^uirements at all, ana, likely, they were set in 1972 by 
a political decision to grandfather these chemicals in. 

Likewise, less than 1 perrant of tlie food comes to us as tested by 
the Food and Drug Administration, and less than 50 percent of the 
high-risk pesticides are even tested for. 

We are going to h^r about lead. In the past couple decades, we 
have acted to control the environmental threat of lead to our chil- 
dren. Lead in gasoline is being phased out. Lead in paint and baby 
food tins has been banned alt^ther. Lead in the air has been re- 
duced by 80 percent, and the average level in human blood fell 37 
percent between 1976 and 1980. 

Nevertheless, until recently, we missed a m^or source of lead 
poisoning, the water we drink. As a result, millions of Americans, 
particularly kids, again, remain at risk. Every year a quarter of a 
million American kids suffer an IQ loss due to lead in their drink- 
ing water. 

Seventeen percent of all America's kids, more than three million 
under the age of seven, have levels of lead that are neurotoxic. One 
in 11 of America's children under age 6, 1.5 million kids, have 
blood levels that meet the U.S. Centers for Disease Control's defini- 
tion of acute lead poisoning. The American Academy of P^iiatrics 
has identified lead as the most serious toxicological threat to Amer- 
ica's children. 

In the 100th Congress I authored legislation that President 
Reagan signed to reach school children by testing kids for elevated 
blood levels and removing sources of lead in school drinking water 
systems and going after lead in the drinking fountains. We have 
not funded that fully. I recently introduced the L^d Pollution Con- 
trol Act, which will be the subject of a congressional hearing next 
week. 

I have more, but I urge parents to keep informed, keep their chil- 
dren healthy, and, alx»ve all, keep the pr^ure on all of us, the sci- 
entists, the public polic3anakers, the managers, and the politicians. 
Because if we cannot direct and fund the agencies to do serious 
monitoring, real testing to prevent the pesticide and lead exposure 
of our kids, we don't belong in business as the government of the 
United States of America. 

Thank you, Mr. Chairman. 

Chairman Miller. Congressman Packard. 

Mr. Packaeo. Thank you, Mr. Chairman. 

I will be short. 1 want to thank you for holding these hearings. 
We have all become more av are of the state of our environment 
and the cleanliness of our air. The issue of toxins is one that needs 
to be addr^sed. There are many agencies which we already have 
that have responsibility to relate and to study exposure levels of 
toxins. We already have 20 laws regulating toxins. In addition. 
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many states, such as my own in California, have also enacted 
toujm, restrictive legislation of the» toxic substances. 

However, I am concerned that we have not rompletely studied 
the issue. We know there is a correlation between toxins and the 
air quality. We have not determined the levels which are danger- 
ous to the extent that we should and particularly as it relates to 
children. I believe that the effect that toxins have on children is 
worthy of our further attention. 1 do not believe, however, that we 
should rush to judgioent without hard data and back-up informa- 

^llt may be a coincidence, but here in front of me is a roach-motel, 
and it says on the back, "Keep out of reach of children." 
Chairman MnxER. It wasn t meant for members of the commit- 

Mr. Packard. That may be— well, I'll rest my case. 
Chairman Miller. Mr. Walsh. , . , ^ , t j- 

Mr. Walsh. Thank you, Mr. Chairman. I thank you for holding 
this hearing. 

I think it is very, very important that we deal with the facts m- 
stead of coiyecture and nonscientific debate. I am a member ateo of 
the Agriculture Committee, and we have spent a lot of time talking 
about things like pesticides and chemicals used in agriculture. I 
would cauSon everyone that no one, to our knowledge, has ever 
died of pesticides unl^ they took them straight. There have been 
incidents, apparently, of individuals taking pesticides, ingesting 
them, and c&ing from them. Certainly, they are deadly poisonous 
when you do that. . . 

ALAR, the chemical ALAR, there is no question that it is carci- 
nogenic. I worked on an apple orchard when I was a young man 
and did not realize it at the time, but we were using it. It was 
called "sticker" in those days. What it does is, it makes the appl« 
hang on the tree a little bit longer and ripen and not faU off. And 
it is urod only in northern climes. . 

Most apple orchards today do not use it. Today none use it. Last 
year some used it in the farther northern reaches of New York 
State where you have a shorter growing season. And it is used only 
on Mcintosh apples, and Mcintosh apples make up less than 10 
percent of the total U.S. apple crop. t r ^ 

So there were a lot of people very scared about ALAK. In tact, 
there was very, very little risk that anyone would have eaten an 
apple with ALAR in it or on it and even less risk that that chemi- 
cal would have affected them in any way. However, I am just as 
concerned as everyone else that we make sure that our systems, 
governmental systems, seek those chemicals out, and if the EPA 
has evidence that they are carcinc^nic. they should be removed 
immediately. I have supported legislation to do that. 

I am reminded of an argument that was posed when njy dad was 
involved in government up home in Central New York. They were 

Soing to put fluoride in the water. Fluoride would prevent tooth 
ecay and keep your teeth stronger, healthier, happier, and so on. 
An individual showed up at a hearing with a jar of fluoride, and 
he held it up, and he said, "Look at this." It was not a jar of fluo- 
ride; it was rat poison. He held up this rat poison, and it said right 
on it, it says right here, "Fluoride. Kills rats." Well, I suppose if 
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you took the rat poison, the fluoride would probably get you, but if 
you put it into water in very, very tiny little dwM, it has a benefi- 
cial effect. 

What we have to make sure of— and I guess I am carrying this 
point mavbe too far— but let's deal with the facts. Let's not scare 
people. TheTe were people, after the ''60 Minutes" story, who were 
calling up the state troopers to stop the school bus because their 
child had an apple in their lunch bag. 

We have to be very, very careful. We do have the purest, best, 
safest, and cheapest ftxxi supply in the world- Chemi<^, believe it 
or not, have something to do with that. Let's jxist make sure that 
we are very, very clear that we are dealing with facts and not 
drum up any more hysteria to scare people. 

I do believe that there are certain things that we should be very, 
very concerned about, lead poisoning, and so on, and I am very in- 
terested in hearing what the expert witnesses have to say. 

Thank you, Mr. Chairman. 

Chairman Miller. Congre^man Lehman. 

Mr. Lehman. I am just here to listen, Mr. Chairman. 

Chairman Miller. With that, we will b^n with the witnesses. 
The first panel we will hear from is made up of Nangr Greenspan, 
who is a parent from Bethesda, Maryland; Dr. Mark Schaefer, who 
is a project director from the Office of Technology As^ssment, who 
will be accomjmnied by Dr. R<^r Herdman* assistant director. 
Office of Technolo^ Assessment; Thr. Herbert Needleman, who is a 
professor of psychiatry and pediatrics. University of Pittsburgh, 
School of Meoicine; and Richard Wilson, who is a professor of phys- 
ics from Harvard University. 

If you would, please come forward. Your written statements and 
whatever supporting documents you want to provide for the com- 
mittee will be made part of the record in their entirety. The extent 
to which you can, you may summarize, so it will allow time for 
questions. 

We will begin, Mrs. Greenspan, with you. Thank you very much 
for joining the committee this morning, and we appreciate all of 
the help that you all have provided. 

STATEMENT OF NANCY GREENSPAN, PARENT. BETHESDA* 

MARYI^D 

Mrs. Greenspan. Thank you, Mr. Chairman. 

Committee members, lames and gentlemen, mv name is Nancy 
Greenspan. I am here as the mother of three children, one of whom 
has a chronic illness, and also as the co-founder and director of a 
local environmental group. 

Last year, in recognition of research on the growing link between 
environmental toxins and chronic illness, the National Academy of 
Sciences organized a panel to review this subject. It is one that I 
have been dealing with since my daughter Sarah was diagnosed 
with juvenile diabetes at the age of two. 

For the last six years, my husband and I have been carefully 
monitoring Sarah's glucose levels, fluid intake, and general envi- 
ronment. Using this information, we have learned that her reac- 
tion to chemicals has a dramatic impact on the control of her dia- 
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bete& We discovered Uuit petrochemicals* solvents, conimercially- 
produi^ meats (those a>ntaimng large amounts of growth lu)r- 
mones and antibiotics) profomidly influence her glucose levels and 
her physical onnfort An aid in se^rating out these effects was 
Saran's lack of need of insulin in her firit year after dianiosis. 
Three short examples illustrate the effects of chemicals on s^rah. 

Our first experience with chemical reactions oreurred on three 
consecutive Tue^y evening when Sarah suddenly had high glu- 
cose levels after dinner— an avera^ of 175 rather than the usual 
85 to 100. During each of these weeks, th^ high levels gradually 
suicided so thatby Sunday si^ was again in the normal range. 

On the Monday morning of the fourth week, I came home to fmd 
the cleaning lady mopping the kitchen floor with water and ammo- 
nia, a product we had removed from the house because of general 
concern with household chemicals. With Sarah starting nursery 
school the cleaning lady had thoi^ht it was safe to UFe ammonia 
again. Eliminating the ammonia, and no other change, broke the 
pattern, and Sarah's glucc^ levels returned to normal. 

Over time, as other sudden and mysterious reactions developed, 
chemicals always seemed to be a factor. We were able to rraolve 
one episode of fluctuating glucose levels by removing natural gas 
from our house. Whenever Sarah spent any time in one particular 
room, her levels were alwajrs higher. 

On a hunch, we had the gas company come and check the pipes. 
In the part of the basement just below this room, the repairman 
foimd a leak. While removing the gas lines from the house, Sarah 
and 1 moved to an understanding neighbor's house which did not 
contain any gas pipes, and Sarah was une. 

Although Sarah 8 serious reactions are mostly confined to inha- 
lants — with strong reactions to substances such as p^ticides and 
industrial cleaners — she can have similar reactions to foods con- 
taining chemical additives. 

About six months after we finally started Sarah on insulin— she 
was three and a half at this time— she fell into a pattern of sleep 
problems, lethargy, and chronic hunger. Equally troubling, her glu- 
cose fasting level doubled. Poring over our records, we noted that 
her fasting time levels were higher on those mornings following 
nighttime snacks of meat protein. 

Months before, we had switched to oi^anic produce, but had been 
unsdble to find a supplier of organic meats- Now we made it a prior- 
ity. The morning after Sarah ate organic chicken, her fasting level 
was again in the normal rani^e. Within the next week, many of her 
other physical symptoms b^an to dissipate. 

To show that this change was imlikelv due to chance, I drew on 
my background in health economics and analjrzed the difference in 
the fasting glucose levels before and after the change in diet. The 
results were statistically significant with 99 percent degree of confi- 
dence. 

Being aware of Sarah's reactions, I became more involved in en- 
vironmental issues and began to question her and other children's 
exposures to toxins in different settii^ such as schools. In order to 
convince school administrators that their maintenance practices 
are often harmful to children, you have to have data (although 
they do occasionally listen to a group of irate parents?. 
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Unfortunately, material safety data sheets are largely incom- 
plete» and the results on long-term reactions of the nervous system 
and immune s^tem are rarely included A primary need is more 
r^earch on long-term health effects, with special emphasis on the 
variation of ^rmptoms in these children. These data would provide 
more accurate labeling information as well as serve as a basis for 
indoor air standards* 

When, out of ne<^ssity, an individual starts invest^ting such 
school products as industrial cleaners, paints, carpets, glues, and 
roofing materials, the project can take years because of the dearth 
of information. However, someone must make this effort because 
school systems and county departments usually purchase through 
low-bid contracts with scant information on health efforts. In their 
defense, this is partly because they do not have the resources to in- 
vestigate the products more fully. It is largely a role that only the 
fedeml government can fulfill efficiently. 

Children with learning disabilities, asthma, and other chronic ill- 
n^ses breathe neurotoxic gases all day long. Educators wonder 
why test scores are slipping. It logically follows when you learn 
about the chemicals used, the lack of freah air, especially in the 
winter, and school maintenance done while children are in Mhool. 
Through passage of a strong Indoor Air Act, we could eventually 
set meaningful standards that would severely limit the multiple 
environmental chemicals th t assault our children daily. 

In the meantime, parents and school pereonnel need a msyor 
education campaign to enlighten them to these issues. Parents 
assume that the interests of their children are teing upheld. How 
many parents ask principals about the ^hool's pesticide manage- 
ment system or the chemical base of the raoiM)line used? How 
many principals and teachers ask the maintenance workers what 
they are tising? Their complacency stems from the assumption that 
the school system would not be allowed to use materials detrimen- 
tal to the cMldren or themselves. 

To ensure our children's h^th, the federal government must au- 
thorize more research on toxins, specially on the long-term health 
effects of toxins on the nervous and immune S3ratems of children, 
improve labeling, pass the Indoor Air Act, and mount a mcuor cam- 
paign for parents and school administrators. 

Tliank you for this opportunity to speak here, 

[Prepared statement of Nancy Greenspan follows:] 
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PRBPARfiD Statement of Nancy Greenspan, Parent, Bethesda, MD 
My na»e is Nancy Greenspan. I aa here as the aother of 
three children, one of whom has a chronic nineas. and also as 
the co-founder and director of a local environmental group. 

Last year, m recognition of research on the growing Unk 
between environmental toxins and chronic lUnesSf the Kational 
Academy of Science organized a panel to review this subject. It 
U one that I have been dealing with since «y daughter Sarah was 
diagnosed with juvenile diabetes at the age of two. For the last 
Sis years. »y husband and I have been carefully monitoring 
Sarah's glucose levels, focd intake and general environment. 
Using this Inforwation^ we have learned that her reaction to 
chemicals has a dramatic impact on the control of her diabetes. 
We discovered that petrochemicals, solvents and commercially 
produced meats <those containing large amounts of growth hormones 
and antibiotics) profoundly influence her glucose levels and her 
physical comfort. An aid in our separating out these effects was 
Sarah's lack of need of insult in her first year after diagnosis. 
Three short examples Illustrate the effects of chemicals on 
Sarah . 

Our first experience with chemical reactions occurred on 
three consecutive Tuesday evenings when Sarah suddenly had high 
glucose levels after dinner • an average of 175 rather than the 
usual 85 to 100. During each of these weeks, these high levels 
gradually subsided so that by Sunday she was again In the normal 
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raQ9». On the Monday fliornin9 of the fourth veeK I cane hove to 
find the cleaning lady topping the kitchen floor with nater u d 
aM0Ria» a product ve had removed froa the houae becaoae of a 
general concern vith household cheslcals. With Sarah starting 
nursery school* the cleaning ladf thought it was safe to use 
amaonia again, eliminating the aaoonta - and no other change- 
broke the pattern and Sarah's glucose levels returned to normal. 

Over t ^fte^ as other sudden and »yst*rious react ions 
developed^ cheaicals always seesed to be a factor. We were able 
to resolve one episode of fluctuating glucose levels by removing 
natural gas fro» our house. Whenever Sarah spent any tiae in one 
particular rooa* her levels were higher. On a hunch we had the 
gas coapany coae and cr.eck the pipes. In the part of the 
baseaent just below this roomt the repair man found a leak. 
While removing the gas lines from the houses Sarah and I moved in 
f^tth an understanding neighbor whose house did not contain any 
gas pipes and Sarah was fine. 

Although Sarah's reactions are sostly confined to Inhalants 
with strong reactions to substances such as pesticides or 
industrial cleaners - she can have siailar reactions to foods 
containing chemical additives. About six months after we finally 
started Sarah on insulin * she was 3 1/2 at this time - she fell 
into a pattern of sleep problems* lethargy^ and cnronic hunger. 
Equally troubling! her glucose faAting level doubled. Poring 
over our records^ we noted that her fasting levels were higher on 
those mornings following nighttime snacks of meat protein. 
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Months be fore # *e had switched to organic produce, but had 
been unable to find a supplier of organic meats. Mom made it 
a priority. The morning after Sarah ate organic chicken, her 
fasting level was again In the noraal range. Within the next 
week* »any of her other physical synptoas began to dissipate. To 
show that this change vas unlikely due to chance, I drew on my 
background in health economics and analyzed the difference in 
fasting glucose levels "before and after" the change in diet. 
The results -ere statistically significant with 99 percent degree 
of conf idence . 

Being aware of Sarah's reactions^ I became more involved in 
environmental issues and began to question her and other 
children's exposure to toxins In different settings. In order to 
convince school administrators that their maintenance practices 
are often harmful to children., you have to have data (although 
they do occasionally listen to a group of irate parents). 
Unfortunately, Material Safety Data Sheets are largely incooplete 
and the results on long-term reactions of the nervous system and 
immune systems are rarely included. A primary need is more 
research on long term health effects* with special emphasis on 
the variation of symptoms. These data would provide more 
accurate label Ung iniormatton as well as serve as a basis for 
Indoor air standards. 

When* out of necessity, an individual starts investigating 
such school products as Industrial cleaners, paintsi carpet 
glues* and roofing materials, the project can take years because 
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of th« dearth of information. Hovever* so«eone must sake this 
effort because school systems and coonty departments usually 
purchases through low bid contracts with scant Information on 
health effects. In their defense* this Is partly because they do 
not have the resources to Investigate the products more folly. 
Jt is largely a role that only the federal government can fulfil 
efficiently. 

Children with learning disabil ities# asthsa and other 
chronic illnesses breathe neurotoiic gasses all day long. 
Educators wonder why test scores are slipping. It logically 
follows when you learn about the chemicals used, the lacK of 
fresh alr» especially in the winter* and the school maintenance 
done while childrc>n are in school. Through passage of a strong 
Indoor Air Act, we could eventually set meaningful standards that 
would severely limit the multiple environmental chemicals that 
assault our children daily. 

In the seaotime, parents and school personnel need a major 
education campaign to enlighten them to these issues. Parents 
assume that the interests of their children are being upheld. 
How many parents ask principals about the school *s pest 
management systes or the cheslcal base of the mopoline used? How 
many principals and teachers aak the maintenance morkers what 
they are using? Their complacency stems from the assumption that 
the school system would not be 'allowed* to use materials 
detrimental to the children or themselves. 

To ensure our children's health* the federal government must 
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authorize wore research on totms* especially on the long-term 
health effects of toiins on the nervous and isnune systens of 
children* improve labelling, pass the Indoor Air Act* and mount a 
major education caiftpatgn for parents and school administrators. 
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Chairman Miu^. Thank you. 
Dr. Schaefer. 

STATEMENT OF MARK E, SCHAEFEK Ph.D,. PROJECT DIRECTOR. 
OFHCE OF TECHNOLOGY ASSESSMENT (OTAK VS. CONGRESS; 
ACCOMPANIED BY ROGER HERDMAN. Mi>«, ASSISTANT DIRE& 
TOR, OFFICE OF TECHNOLOGY ASSESSMENT. CONGRESS 

Dr. ScHAEFm Thank you, Mr. Chairman. 

I was formerly a project director at the Office of Technology As- 
cessment, and with me todav is Dr. R<^er Herdman. He is current- 
ly araistant director of OTA, and he is here as the official repre- 
sentative of the agency. 

I appreciate being invited to t«5tify on behalf of OTA on the vul- 
nerabuity of children to neurotoxic substances. This past spring, 
OTA completed ite study entitled "Neurotoxicity: Identi^ng and 
Controlling Poisons of the Nervous System." Our report on neuro- 
toxicity is the first of a series of OTA studies on the noncancer 
health risks posed by toxic chemicals. 

More than one out of every five Americans suffers from disorders 
or disabiliti^ that involve the brain. No one knows precisely to 
what extent toxic sutetences contribute to nervous s^tem disor- 
ders and disabiliti^, but they clearly play a significant role» and 
there is cause for concern. 

Neurotoxic substances are chemicals that adversely affect the 
structure or the function of the nervous system. The nervous 
'system includes the brain, the spinal cord» and the vast array of 
nerves and sensory organs that control m^or body functions. Every 
organ system may be adversely affected by toxic substances, but 
the ne*— ous system is particularly vulnerable. 

Furthermore, the developing nervous system of the fetus and the 
child is particularly susceptible to these suE^tances. If the damage 
by a foreign '^hemical is severe enough to kill a nerve cell, the 
damage is likely to be permanent, because, unlike many other cells 
of the human body, nerve c»lls normally do not i^;enerate. 

At the completion of the developmental process, the brain will be 
made up of between 10 billion and IW) billion cells, which will 
make trillions of connections with each other. How the brain cor- 
rectly "wires" it^lf is not understood, but the chemical environ- 
ment of the developing cells is certainly critical to the process. 

When the developing nervous system is expc^ed to neurotoxic 
substances, the process by which cells multiply and wnnect may be 
disrupted* leadings for example, to the severe retardation seen in 
children expraed to high levels of mercury, perhaps to more subtle 
deficiencies related to learning and memory, or perhaps to neuro- 
i(^cal disorders* 

Children are exposed to a wide arr:iy of chemicals in the environ- 
ment, including metals such as lead and mercury, pesticides, and a 
broad range of other pollutante in our air and water and in the 
food we eat. In recent decades, we have come to rely heavily on 
chemicals to improve our quality of life. However, our knowledge 
of the health risks of the sut^tenc^ we are exposing ourselves and 
our children to has not kept pace with our ambitious efforte to 
market new and better chemicals. 
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Few chemicals in commerce have undergone sufficient toxicologic 
cal testing; therefore, we have an incomplete understanding of the 
risks most chemic^ pose to humans and the environment. Every 
time we introduce a new chemical into commerce that has not been 
adequately tested, we take a chance; we gamble with the public^s 
health. 

OTA's report describes the state of the present federal r^ulatory 
and research s^tem with rrapect to neurotoxicity. In the course of 
our study, we found that federal research and testing pn^rams are 
of insumcient size and scope to address the problems created by 
neurotoxic substances. Furthermore, little neurotoxicolc^cal re- 
search is devoted to vulnerable s^ments of our population, includ- 
ing children. 

In total, the national research effort related to developmental 
neurotoxicology is very small in comparison to the magnitude of 
the problem. Some agencies place a higher priority on regulatory 
concerns with respect to neurotoxicity than others. The Environ- 
mental Protection Agency, for example, is actively developing and 
refining developmental neurotoxicology test guidelines that can be 
used in regulatory prc^ams. 

On the other hand, the Food and Ehrug Administration has the 
authority to require testing for developmental neurotoxicity but 
has rarely done so and has no requirement for routine development 
tal neurotoxicity evaluation. Finally, OTA also found that there is 
a shortage of adequately trained research and health care profes- 
sionals to address this problem. 

I will only summarize, very briefly, some of the steps Congress 
might consider if it wishes to take further action to address this 
problem. From the regulatory standpoint, numerous laws either di- 
rectly or indirectly control neurotoxic substances. Congress could 
mandate more extensive neurotoxicity testing under the Toxic Sub- 
stances Control Act or the Federal Insecticide, Fungicide, and Ro- 
denticide Act and it could mandate that neurotoxicity concerns be 
given greater attention when making regulatory decisions with re- 
spect to toxic substances. 

In regard to federal research efforts. Congress could take steps to 
enhance neurotoxicology programs at various agencies. With re- 
spect to the research and health care personnel issue. Congress 
could take steps to enhance pre- and post-dwtoral research train- 
ing programs in neurotoxicology. 

Finally, assuring that the public is adequately informed of the 
risks that toxic substances pose to themselves and their children is 
of major importance. Congress could take action to ensure that 
workers, particularly women of child-bearing age, receive sufficient 
information on the neurotoxic potential of chemicals to which they 
are exposed, both at home and in the working environment. 

In addition. Congress could require that neurotoxicity concerns 
be explicitly described in information developed and released under 
the Federal Emergency Planning and Community Right-to-Know 
Actt and it could mandate improved labeling of consumer products 
with respect to potential neurotoxic effects. 

Mr. Chairman, thank you again for inviting OTA to testify today 
on this important issue. We would be happy to assist the commit- 
tee in the future as your work in this area progresses. 

[Prepared statement of Mark E. Schaefer, Ph.D., follows:] 
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TfeCRNOLOOY ASSBSSSMENT, U£. OONOJUBSB 
vmJIigaABILJTY OP gMILDREM TP tm imoXlC SUBSTANCES 

Mr* Chainaan, I am Kark Schaefer, I was forwerly a Project 
Director at the office of Technology Assessment, with me is Dr, 
Roger Herdman, currently Assistant Director of OTA, as official 
representative of the agency. I appreciate being invit€Kl to 
testify on behalf of OTA on the vulnerability of children to 
neurotoxic substances. This past Spring, OTA completed its study 
entitled •♦Keurotoxicity: Identifying and Controlling Poisons of 
the Nervous System*" The report is the product of the coJiective 
efforts of a number of OTA staff and outside consultants who are 
listed at the beginning of the document, and I would like to 
acknowledge their excellent contributions. Our report on 
neurotoxicity is the first of a series of OTA studies on the 
nonoancer health risks posed by toxic chemicals* 

As you are aware, the President designated the 1990s as the 
Decade of the Brain following the passage of a Joint Resolution by 
Congress in the Summer of 1989. The first paragraph of the 
Resolution includes an ominous statistic: 
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Whereas It is estimated that bO million Americans are 
affected each year by disorders and disabilities that 
involve the brain, including the aajor mental illnesses; 
inherited and degenerative diseases? stroke; epilepsy: 

addictive disorders: ^"iMCY resulting Irsa — pg^n^tftl 

eve nts ^ gn vironffifintai_neuro^oxJji§> and trauma; and speech 
language, hearing and other cognitive disorders. (Public 
taw 101-^8) 

In other words, more than one out ot every t ive Aoericans suffers 
from disorders or disabilities that involve the brain. No one 
knows precisely to what extent toxic substances contribute to 
nervous system disorders and disabilities, but they clearly play 
a significant role, and there is cause for concern. As you know, 
lead poisoning alone is a very serious public health problem that 
threatens the intellectual capabilities of a large number of the 
nation's children. 

Public concern about exposure to toxic substances tends to 
focus on whether or not a chemical might cause cancer. tl^incancer 
health risks including adverse effects on organs and organ systems 
— the nervous system, the kidney, the liver, the heart, the iminune 
system — are ot comparatively little concern. Cancer is a very 
serious health problem, but we should not let our fear of this 
disease blind us to the many other potential ly serious consequences 
of exposure to toxic substances. 

Neurotoxic substances are chemicals that adversely affect the 
structure or function of the nervous system. The nervous system 
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includes the brain, tho spinal cord* and the vast array of nerves 
and sensory organs that control major body functions. Movement, 
thought, vision, hearing, speech, heart function, respiration, and 
numerous other physiological processes are controlled by this 
complex network of nerve processes, transmitters, hormones, 
receptors, and channels. 

Every organ system may be adversely affected by toxic 
substances, but the nervous system is particularly vulnerable, 
furthermore, the developing nervous system of the fetus and the 
child is particularly susceptible to these substances. It 
therefore makes sense for policy-makers concerned about the 
noncancer health risks posed by toxic substances to focus 
particular attention on the nervous system of the child. First, 
I would like to briefly explain why the developing nervous system 
is vulnerable to toxic substances, then I will describe some of the 
findings of our study and possible policy approaches to bettor 
address this important public health problem. 

There are several reasons why the nervous system is 
particularly susceptible to toxic substances. The brain, spinal 
cord^ and nerves throughout the tx>dy depend on a delicate balance 
of chemicals for proper functioning. There are many opportunities 
for foreign chemicals to disrupt this balance. For example, they 
may block the channels through which charged sodium or potassium 
molecules flow and thereby disrupt electrical signalling in cells. 
Toxic chemicals may disrupt the synthesis or degradation of 
neurotranair.itters, the chemical messengers that travel between 
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nerve cells. They may block receptors, the sites at which 
neurotransmitters attach in a lock and key fashion to affect 
che&icai changes in other nerve cells. Toxic chemicals can also 
disrupt the activity of the enzymes that catalyze the biochemical 
reactions that take place within nerve cells. And while most cells 
In the human body are very small, nerve cells can have long 
processes, providing a vast surface area tor chemical attack » If 
the damage caused by a foreign chemical is severe enough to kill 
a nerve cell, the damage is likely to be permanent, t^cause unlike 
many other cells of the human body, nerve cells normally do not 
regenerate. 

It is useful to examine the fundamental steps in nervous 
system development in order to understand why exposure to toxic 
chemicals during this period is so dangerous. Early in fetal 
development a flat sheet of about 125,000 cells forms which rolls 
into a tube, called the neural tube. In the following weeks and 
months, the cells of this tube multiply, migrate, and begin 
differentiating into the specie ic cell types of the nervous system. 
The neurons begin to extend processes called axons and dendrites 
which link up with other cells into an exquisite network of very 
precise and highly complex connections. At the completion ot the 
developmental process the brain will be made up of between 10 
billion and 100 billion cells which make trillions of connections 
with each other. How the brain correctly "wires" itself is not 
understood, but the chemical environment of the developing cells 
is certainly critical to the process. When the developing nervous 
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systen is exposed to neurotoxic substances, th© process by which 
cells multiply and connect may be disrupted ^ leading^ for example , 
to the severe retardation seen in children exposed to high levels 
of mercury, or perhaps to more subtle deficiencies related to 
learning and oemor^ , or to neurological disorders. 

In the fully developed nervous syste®, the brain and spinal 
cord are partially protected from some toxic substances by a layer 
of tightly juxtaposed cells in blood vessel walls know as the 
blood-brain barrier. This barrier functions as a selective filter 
allowing some compounds to pass through while Keeping others out. 
The fetal brain with its incompletely developed blood-brain barrier 
can be attacked by toxic substances that might have little effect 
on the mother's brain. 

Finallyr developing organs are less well equipped to detoxify 
foreign substances. The liver is the principal organ involved in 
detoxification* but nearly all tissues t including those of the 
nervous system « have some capacity to detoxify chemicals. Since 
the detoxification systecks of developing tissues are not fully 
functional, foreign chemicals can more readily adversely affect 
biochemical and physiological systems. 

Children are exposed to a vast array of chemicals in the 
environment* including metals such as lead and mercury* pesticides* 
and a broad range of other pollutants in our air and water and in 
the food we eat. In recent decades* we have come to rely heavily 
on chemicals to improve our quality of life. However* our 
knowledge of the health risks of the chemicals we are exposing 
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ourselves and our children to has not kept pace «ith our ambitious 
efforts to market new and better chemicals • There are already more 
than 65,000 cheraicals in the U.S* Environtsental Protection Agency's 
inventory of toxic substances and each year the Agency receives 
some 1,500 notices of intent to manufacture new substances. 
Although the vast majority ot these chemicals are probably harmless 
at low levels of exposure « some are not, and the health threats 
they pose should be taken seriously. The difficulty we face is 
that tew chemicals in coramerce have undergone sufficient 
toxicological testing. Therefore, we have an incomplete 
understanding of the risk isost chemicals pose to humans and the 
environment. Every time we introduce a new chemical into commerce 
that has not been adequately tested, we take a chance and gamble 
with the public health « 

One class of chemicals, the organophosphate and carbamate 
Insecticides^ are all neurotoxic to varying degrees. Indeed they 
are effective in Killing insects because of their 
neurotoxicological and other properties. The difficulty is that 
at the molecular and cellular levels, the nervous systems of 
insects and humans are similar in many respects: consequently, 
insecticides can adversely affect humans as well. The reason 
insecticides are normally not harmful to us is that the dose to 
which we are exposed is comparatively very small. However, no one 
is sure what level of insecticide exposure is safe for a given 
individual. As you recall, last year the natural Resources Defense 
Council released a study which raised concerns that children are 
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being adversely aCfected by pesticide residues on fruit and 
vegetables. 

OTA's report describes tie state of the present federal 
regulatory and research system with respect to neurotoxicity, in 
the course of our study, we found that federal research and testin<3 
programs are of insufficient size and scope to address the problems 
created by neurotoxic substances . Litt le neurotoxicoiogical 
research is devoted to vulnerable segments of our population, 
including children. The Food and Drug Administration's National 
Center tor Toxico logical Research has a snail research program 
devoted to developmental neurotoKicology, and projects are underway 
at other federal laboratories. Also, a number of investigators in 
academia are being supported by grants from the National Institute 
of Environmental Health Sciences. However, in total « the national 
research effort related to developmental neurotoxicology is small 
in comparison to the magnitude of the problem. 

Some agencies place a higher priority on regulatory concerns 
with respect to neurotoxicity than others- The Environmental 
Protection Agency <EPA>, for example, is actively developing and 
refining developmental neurotoxicology test guidelines that can be 
used in regulatory programs. Recently, EPA and the National 
Institute on Drug Abuse {NIDA) sponsored a workshop to examine a 
range of issues associated with the use of developmental 
neurotoxicity testing data in regulatory programs. The Food and 
Drug Administration has the authority to require testing for 




ERIC 



I 



43 



deveiopoental neurotoxicity but has rarely done so and has no 
requirement for "routine deveioproental neurotOKicity evaluations. 

OTA also found that there is a shortage of adequately trained 
research and health-care professionals to address the neurotoxicity 
problem. Improving the federal response will require funds to 
train ©ore scientists to conduct research in this area and to triin 
physicians, nurses, and others to recoqnize and treat the adverse 
health effects caused by exposure to neurotoxic substances. 

The OTA report on Neurotoxicity describes policy issues and 
options for congressional action in six broad categories: 1) 
adequacy of the Federal regulatory framework, 2) adequacy of 
Federal and federally sponsored research programs, 5) coordination 
of Federal regulatory and research programs. 4} availability of 
adequately trained rer.earch and health-care professionals. S> 
communication of mtormation to workers and the public, and 6) 
adequacy of int*»rnat ional regulatory and research programs, 

I Will only summarize very briefly some of the steps Congress 
could take if it wished to take further action to address the 
neurotoxicity problem with respect to children. From thf* 
regulatory standpoint, numerous laws either directly or indirectly 
control neurotoxic substances. Congress could mandate more 
extensive neurotoxicity testing under tne Toxic Substances Control 
Act (TSCA) or the Federal Insecticide, Fungicide, and Rodenticide 
Act (FXFRA)? it could mandate that neurotoxicity concerns be given 
greater attention when making regulatory decisions with respect to 
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toxic substances? and it could enhance federal lai#s focusing 
specifically on exposure of children to lead. 

With respect to federal research efforts. Congress could take 
steps to enhance neurotoKicology programs at or sponsored by the 
Environxsental Protection Agency; the National Institutes of Health? 
the Alcohol. Drug Abuse, and Mental Health Administration? the Food 
and Drug Administration; the National Institute for Occupational 
Safety and Health; and other agencies, various specific possible 
actions are des<;ribed in our report. 

With respect to the research and health care personnel issue, 
Congress could take steps to enhance pre- and post-doctoral 
research training programs in neurotoxicology by providing funds 
to support more training grants to individuals and/or research 
centers. 

Finally, assuring that the public is adequ:!^elv informed of 
the risks that toxic substances pose to thenuy^lves an4 their 
children is of major importance. Congress could take action to 
ensure that workers, particularly women of child-bearing age, 
receive sufficient information on the neurotoxic potential of 
chemicals to which they are exposed, both at home and in the 
working environisent. In addition. Congress could require that 
neurotoxicity concern^j be explicitly described in information 
developed and released under the Federal Emergency Planning and 
Community Right-to-Know Act, and it could mandate improved labeling 
of consumer products with respect to potential neurotoxic effects. 
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Mr. Chairman, thank you again for inviting OTA to testify 
today on this important issue. We would be happy to assist the 
Coamltte© in the future aa your work in this area progresses. 
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Chairman Miller, Thank you. 
Dr. Needleman. 

STATEMENT OF HERBERT NEEDLEMAN, M.D.» PROFESSOR OF 
PSYCHUTRY AND PEDIATRICS, UNIVERSITY OF PITTSBURGH, 
SCHOOL OF MEDICINE; CHAIRMAN OF THE ALUANCE TO END 
CHILDHOOD LEAD POISONING, PITTSBURGH, PA 

Dr. Needleman. Good morning, Mr. Churman. 

I am Herbert Needleman. I am professor of i»ychiatry and pedi- 
atrics at the University of Pittsburgh. I am a member of the fJom- 
mittee on Environmental Hazards of the American Academy of Pe- 
diatricSt and the Institute of Medicine. I am also the chairman of a 
new organization, the Alliance to End Childhocxi L^d Poironing. I 
am very happy to be here. 

I have submitted, in addition to my testimony, two recent publi- 
cations of my group that deal with the long-term effects of lead poi- 
soning: The first is from the New England Journal of Medicme, 
and the second is from the Journal of the American Medical Asso- 
ciation. That paper which is a meta-analysis, a quantitative review 
of all modem studies of low-level lead exposure in children. 

I can summarize my testimony by making three points: The firot 
is that lead exptmnre remains perhaps the most serious American 
pediatric problem. Mr. Sikorski quoted the ATSDR report, which 
says that three to four million children have levels of lead over 15 
micrograms per deciliter, the current, widely-accepted threshold for 
toxicity. 

One child in six, regard!^ of race or class — exceed that thresh- 
old. Half of poor, black children start school with toxic levels of 
lead above 15 microgram per d^iliter in their blood. 

Second: Lead poisoning is completely preventable. It is an eradi- 
cable disease, we should be aiming not to control it but to wipe it 
out. In fact, the government is beginning to pay serious attention 
to that possibility. Assistant Secretary Mason has directed CDC to 
prepare a strategic plan to eliminate lead poisoning, to eradicate it 
over the next 15 or 20 years. That plan is on his desk. 

The third point is that in eradicating lead poiK>ning we have an 
opportunity to accomplish an enormous number of important social 
goods, like dealing with unemployment and returning housing to 
decent circumstance. 

Lead affects many targets in the body— children are more suscep- 
tible — but the most important is the child's brain. It is now unar- 
guable that levels of lead that do not display clinical sjonptoms are 
associated with lower IQ points, attention disorders, and behavioral 
disturbances. 

My group has contributed to that data base. In 1979, we reported 
that children in Boston area school systems who had no symptoms 
of lead poisoning but had higher levels of lead in their teeth had 
lower IQ scores, more disorder behavior in class, and poor atten- 
tion. 

We have followed those subjecta up. They are now adults, and, in 
January of 1990, we reported in the New England Journal of Medi- 
cine that having high lead in your teeth in 1976 was associated 
with a sevenfold risk for failing to graduate from high school, a six* 
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fold risk for reading disabilities, and a lower class sUmding in the 
final year of high school, more ateenteeiam in the final of 
high school, lower vocabulary scores, disturbances in fine motor 
function. , , ^ . ^ 

So the news is that low-level lead exposure produces permanent 
def«:t8; defects that are not just numbers on an IQ score but have 
to do with how miftch money one would make and where one will 
be placed in society. . ^. . .,. , 

Lead crosses th« placenta. You can measure it m the umbuioai 
cord blood. David BelUnger, Alan Levitton, and I studied 5,000 
births at the Boston Hospital for Women, and showed that having 
a level of lead in the umbaical cord blood over 10 micrograms per 
deciliter was associated with lower IQ scores at two years of age. 
That has been replicated in Australia and in Cincinnati, so there is 
good convergence on the effects of lead on the fetus in utero. 

I want to spend one minute on the fact that the difference be- 
tween exp^^ and unexposed children at th^ doses, the m^n 
difference is about four to six points in the IQ, but shifting that 
distribution quadruples the rate for severe deficit It drives the pro- 
portion of children with IQ scores below 80 from 4 percent to 16 

percent. , ^ . 

In addition to the 400 percent increase in severe deficit, there 
also is a shift at the top end of the curve. Not every child who had 
high lead in his or her teeth was dull. The highest 10 score we dis- 
covered was 126, but five percent of the chfldren who had lower 
levels exceeded that, as high as 143. One of w^ts of low-level lead 
exposure is that it prevents five percent of our population from 
achieving superior function. 

That is a social disaster for this country. Tl«it means that per- 
haps two million American children are not achieving superior 
function. The social cost of that would be extraordinarily high. 

We have shown, and others have as well, that lead is associated 
with attention deficit and hyperactivity. Teachers reliably reported 
a dose-related rate of increase in hyperactivity, and hvperactivitv 
is a strong risk factor for delinquency and criminal behavior. A 
high proportion of criminals have a history of hyperactivity. 

We can estimate an attributable risk for delinquency given ele- 
vated lead. The attributable risk for hyperactivity given lead is .5. 
Half of the children with elevated lead in their teeth are hyperac- 
tive. If you have hyperactivity, the attributable risk for delinquen- 
cy is about .4, so the joint probability is about .2. 

That permits us to estimate the lower bound for attributable nsk 
for delinquency given elevated lead at 20 percent, and we are 
studying that at this time. It is a reasonable hypothesis that a 
measurable proportion of delinquent children have that disturb- 
ance due to their early lead exposure. 

Why, in fact, has so little attention been given to eradicating this 
disease? This is not, after all, molecular biolwnr. It is easy to meas- 
ure lead on the walls; it is easy to get rid of. There are at least five 
reasons: The first is that for a long time it has been asiumed to 
occur only among poor, inner-city minorities. Somehow that has 
gotten perverted to mean that the mother's rearing style is respon- 
sible for the child's lead exposure: If the mother had taken care of 
the child, this wouldn't have happened. Once that happens, the re- 
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sponaibility of government or other organizations to deal with it is 
dismissed. 

The %a>nd is that since the Lead Paint Poisoning Prevention 
Act of 1972 was passed, and since 1^ has been taken out of gaso- 
line recently, manv people^ including pediatricians, believe that the 
diseam is gone. Of course, passing the act did nothing to take lead 
paint off the walls of two million American houses. Ther^ are two 
million American houses which have deteriorated Iraded surface in 
which children live, and that is an obscene circumstance. 

The third is that the lead industry has spent a great deal of 
money and rented scientists to try to obscure the relationship be- 
tween lead escpcsure and deficit 

The fourth is that this is not a veiy dramatic, high-tech disease, 
and the academic culture does not nnd it fcisdnating. There are 
many good institutions, pediatric teaching hc^pitals, in which 
screening for lead no longer continue to be practiced. 

The fifth is that certain s^ments of the government, have been 
derelict in attending to this. 

1 will finish by su^esting that if we had a computer program 
and could map where lead is in this country in superabundance, we 
could print that out. Then if we changed the pr<%ram to count 
where jobs are in short supply, we could print that map. Then if we 
also ai^ed where decent housing was in short supply, we would 
have three mai» and they would be virtually identiral. 

You have the simultaneous superabuno^ce of lead, shortage of 
jobs and housing. What would we do, if we weren't bound by con- 
ventions, about that disequilibrium? Well, it might make sense to 
train the unemployed in safe de-leading, and pay them for it, and 
for the same dollar we could reduce unemplosrment, return houses 
to circulation, and eradicate lead poisoning. 

That is a prospect that is very exciting to me. That is why we 
formed the Alliance to End Childhood Lead Poisoning, and that 
will be our project for the next two or three years. 

Thank you. 

[Prepared statement of Herbert L. Needleman, M.D., follows:} 
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FSEPAKKD StA-miKNT OT HSRBBBT L. NttDlXMAN MJ)., PBOFWOB OF PSYCHUTRY 

AND PDumca, UNiVBBsnv of PmsmiBOH, ScgooLor Btoiciia; CiuiBiftAN, the 
AixuNCsTo End CmuywiOD Lieia> Poisonxno, PEnmmoH* PA 

Cood soming Mr* Oiftlrxaftn. I as H«rb#rt L. M^dUaan M.D», 
prof«s»or of ptychiatry and pediatrics at ths Uniwraity of 
Pittsburgh. I an chairmn of tha Mlianca to End Childhood Load 
poisoning. I an also a Bejsl>or of ths Comitteo on Environmental 
Hasards of tha Asarioan Xcadaay of Psdia trios* and tha Insttuts of 
K%dieins of tha National Academy of Sciences. I walcoma this 
opportunity to appear before this conaittae to discuss ths impact 
of lead at low dose on tha welfare of children. l-ead poisoning 
is a subject I and ay colleagues have been investigating, vith 
support from the federal governnent, for 20 yeare- X sutei?^ for 
the record two publication* of mine published in January and 
February of this year on this subject. One is from the Way Enq^fl D <t 
.TmiiM>)>i N«dicine , and reports the long term effects, in 
adulthood, of exposure to lead at low dose as a child. The second 
is from the Jott r^a^ ef t h^ ^riean Hedical AssQCiatlOIU and is a 
quant itativs review of all the published sodem studies of lead at 
low dose. 

I want to make the following polntsx 1) Lead poieoning is the most 
serious pediatric health problem in the United States today; a) 
Lead poisoning is completely preventablei 3) In eliminating this 
disease, we can also attack other fuj^amental problems of poverty • 

Lead toxicity, like most of the serious threats facsd by this 
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planet — and this Committee — is a product of huiaan activity and 
choice. Our understanding of the naturs of the diaaase^ its 
origins, and thd steps to its raaddy has growa rapidly in ths past 
S years. But effective prevention/ with tvo exceptions, has been 
feeble and halting* The defined threshold for toxicity in 
children, once considered to occur at iO^g/dl, has been reset at 
XQ^X5^q/dl by the Federal Covcrnznent on the basis of the latest 
science. This means that 3-4 million Ajn'"«:ican children are at risk 
for central nervous systen damage. Exposure to lead is the Bost 
serious disease of childhood in the United States. It has recently 
been recognised as a serious problem in Europe, Scandinavia and 
Australia. 

Never studies of the biology of lead exposure have demonstrated 
effects in systems heretofore not known to be vulnerable « at doses 
heretofore thought to be harmless. Cpide&iological atudies of 
children using larger samples, better covariate identification and 
control, more sophisticated statistical modelling have shown 
deficits at lover levels of burden. The no-effect level has not 
been found. Quantitative reviews^ or meta-analysis^ of the 
literature of low dose IQ effects have shown a striking convergence 
of scientific opinion on the reality of low dose damage. The 
question of vhether low level effects damage children are real is 
now only raised by the uninformed or by those with economic 
interests that would be damaged by true control of the toxicant. 
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X want to brl*£ly r«vi«v what v know about Xow l*v«l laad axpoaura 
and chlldran'a IQ'a. , thara ara 2A »odarn atudiea of thta 
ralationahip In tha litaratura. Bacauaa of tha llnitationa of 
tina. X will concantrate on tha work of ny ^roup, bagun whan I waa 
at Harvard Madical School. Wa uaad. for tha flrat tiaa in 
outcoae atudiea. dentine lead aa tha axpoaura Barker? wa maaaurad 
10 and other behaviora by a nurnber of eenaitive teata; «e 
controlled for 39 factors that could confound? and we selected our 
aanple in an unbiased fashion, we found that having more lead In 
one's teeth waa aasociated with lower IQ, speech and langua** 
handicaps, and poor attention. Teachera, blind to the children'* 
lead levela, reported that as tooth lead went up. bad claaarooiB 
behavior hecano more cooBon. This atudy was published in the lifiH 
Bn«i*n.< Journ al af Medicine in 1979 at the time the EPA waa 
struOTllng with writing an air lead standard, and was used by the 
adainlstrator in reducing lead in the atmosphere and in gasolin*. 

Wa than went on to design and execute the first study of lead 
exposure during pregnancy and its affects on infant developnent. 
we studied umbilical cord blood leade and outcome in SOOO birtha 
and found that in our sanple, lead did not affect birth weight, 
but waa related to the rata of minor (non threatening) 
laalforraations. Minor ma 1 format ions are of little consequence in 
and of themselves, but ice predictive of undiagnosed major 
malformations and later behavioral aberration. 
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We hava followed 249 of these infant* at 1, 6, 12, 24, 48^ and S? 
months of age^ and found that prenatal exposure to lead was related 
to ttental development as late as 24 aonths of age. At 57 months^ 
the effect of postnatal exposure to lead becase dominant, although 
the prenatal effect was still measurable in the children of low 
socioeconomic status. These children continue to be followed, and 
we hop© to be able to track the© into their adolescence. The high 
lead group had blood lead levels above 10 pg/dl. There are 400,000 
children bom each year in that range* 

We have followed the i- • jects from our tooth study into adulthood, 
to find results that are even more disturbing. This was reported 
in the New England Journal of Mfelicin^ in January. Having high 
lead in one*8 teeth carried a seven-fold increase in the risk of 
nongraduation from high school, and a six-»fold increase in the risk 
for reading disability. The social costs for this exposure are 
staggering. Lead is one of the preventable causes of school 
failure and reading disabilities. Zn addition, we have shown that 
snail Shifts of the distribution in IQ scores in relation to lead 
exposure quadruple the risk for severe deficit (Scores below 80) . 
They also reduce the number of children at the top end of the 
distribution. This means that the number of children with superior 
IQ Z {over 125) will be reduced by 501. in a population of 200 
Billion, this means about 2 million peoplo will be deprived of 
achioving this level of competence. This is a personal and 
national disaster. 
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studies oe iMd *xposur« hav. foeus«d on ZQ. Tb*r« !• no qooA 
nftson for this; aora critical changM in th« brain can 
«xpr«M«d in other behaviors. Wa and others have shovn that lead 
is associated with attention deficits and hyperactivity. This 
collection of behaviors has dire ii&pllcations for adjuetiaent to 
society. If e sMile child has hyperactivity and one sign of conduct 
disorder^ he has a 60% chance of appearing on a police blotter 
BUltiple times before the age of 18* Wilson and Herrnstein report 
that criminality is constitutional in nature, and cite the 
follovii^ findings in support of this claim? crininality can be 
diagnosed early in childhood r it Is more coaoon in sales f it is 
more common in blacks; it is »ore cooi&on in urbsn areas; criminals 
have lower XQ*s; possess a history off hyperactivity! and come from 
disorganised hc^s. All of these are risk factors or effects of 
lead exposure. This is not to say that lead is responsible for all 
crimer life is more complex than that. But it is a reasonabls 
hypothesis that some of the disordered bshavior of criminals is a 
function of disordered brain functionr and that some of this 
derives from lead. 
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On thtt basis of these studies and oany sisilar reports from the 
U*8*/ Europe and Austra\ia, the A9ency for Toxic Substances and 
Disease Registry, in its recent Report to Congress^ has concluded 
that neurotoxicity fros lead begins at blood lead levels as lov as 
10-15 Mg/dl« This aeans that one Azaerican child in six has toxic 
amounts of lead in his or her blood» and that 400,000 newborns are 
delivered bearing toxic levels each year. X.ead is not a problem 
for poor inner city minorities alone. But like many of the 
assaults upon decent living, the poor receive a unfair dose. For 
black children in poverty, the rate of blood leads over lOag/dl is 
S5%1. This datum^ one of the n»ost outrageous and frightening 
public health statistics, has received only passing attention since 
the ATSDR report. it means that lead exposure is among the most 
serious American public health problems. 

One is forced to ask why lead poisoning^ long known^^ not nearly as 
complex as AIDS or cancer, has not been remedied. There are four 
reasons: First, it is generally believed that lead poisoning is 
a disease of the poor, and that inferior child care is at the root. 
Once the victim has been olamed, the public and professional 
consciences can rest. Second is that removing lead from gasoline, 
from water, and from housing costs money, and this results in the 
exertion of vested interests, who know how to use the strings of 
power. The lead industry has worked mightily to obscure the effects 
of lead at low dose. It has often used Individuals from the 
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ttCAdenic world in thl« «efort« In 1933, al»o#t 60 years ago, thm 
Lead Induatries Association axarted pressure to alter regulations 
that would have United Uie use of white lead in building paint« 
Third, lead is a low technology diseaeef it does not enjoy the 
cachet of lasers, molecular biology or liver transplants. It is 
not at the center of the medical drasia, and many pediatricians 
believe that with the removal of lead troa gasoline, and the 
passage of the lead paint act, the problem has been solved. Many 
academic pediatric centers have stopped testing for lead, and many 
pediatric trainees no longer consider it in making a differential 
diagnosis of developmental failure. Finally, government has been 
slow to realize the dimensions of the problem and deal with it 
appropriately. Egregious In this respect has been HUD, who have 
failed utterly to protect residents in HUD owned or supervised 
property from lead poisoning. 

There is a striking disequilibrium in the distribution of risk. 
If one were to map the areas where lead is to be found in excess, 
and then map where decent housing was in short supply, and finally 
map where decent jobs were scarce, the thret.^ maps would be 
isomorphic* What could be done to ratlonalite this Imbalance? 
one simple solution would be to train unemployed people from high 
leed areas in safe deleading and housing rehabilitation, and to 
pay them a living wage. This would reduce unemployment, make more 
decent dwellings available, and reduce lead exposure for children* 
This is an expensive enterprise* There are 2 million homes in the 
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U.S. which ar« d«tfiriorat«d, hav« l«edod surfacss, in which 
children live. Thesd are the pest houses of the 20th century* It 
ooete $9000 to deXead a small home. That mesne $10 billion would 
be required for thie project. For $6 billion a comprehensive 
employi&ent and training program for 40,000 unemployed citizens 
paying them $15«000 per year for 10 years could be funded. This 
would leave $4 billion for the training cadre, supplies, insurance 
and administrative costs* Some of this money would be returned in 
taxes; almost all would circulate in the inner city and multiply 
by creating demand for on groceries^ laundry, and other goods and 
services. 

This may strike some as a Utopian phantasy. It is instructive to 
realize that the cost of constructing one new prison bed is $30,000 
and maintaining one prison inmate is $20,000*30,000 per year. Pay 
now or pay later. A recent front page story in the New vork Times 
told of major industrialists deeply troubled because they are 
unable to find qualified employees to operate the factories of 
today. Modern industrial workers increasingly need to be literate, 
and comj^etent in mathematics and problem solving. Management is 
haying difficulty recruiting workers who meet the present day 
criteria, and project that if this isn't remedied, we will become 
less and less competitive. Ke risk becoming an underdeveloped 
nation* Ke have seen persuasive svidence that one of the 
id4ntifiable causes of school failure and reading disabilities is 
lead. 
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L«a4 poisoning is no systeryi ths toKin*s pres#ncs, its sffsctsi 
snd ths st«s^ to rsmoving it forsvsr srs plainly praseribsd. What 
is nssdsd is thm mmmm kind of vision displaysd by ths psopls froo 
mss who sst oat to sliainats ssallpox from tho earth* Thsy vsrs 
Qreeted with skspticiss whsn thsy first propossd this sffort. 
SiDallpox is now a disoaso of historical intsrest. This govsmvont, 
given the sama degree of vision and coisDittB»ent« can in a decade 
be credited with having wiped out this terrible, ubiquitous, silent 
destroyer of our children's brains and futures. 
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Chairman Mxixer. Thank you. 
Mn Wilson. 

STATEMENT OF RICHARD WILSON, MALLINCKRODT PROFESSOR 
OF PHYSICS* HARVARD UNIVERSITY, CAMBRIDGE. MA 

Mr. Wilton. Mr, Chairmant congressmen; ladi^ and gentlemen, 
I want to explain to you the way in which a profesdonal assessor 
and analyzer of risks addresses the qurations you are concerned 
with. I would also note, I was bom and brought up at a place and 
time when the blood level averaged 40 micrc^rams per deciliter, 
which was quite high^ and I am glad it is not as high as that now. I 
would also note, I am the father of six children, five of whom have 
food allergies. 

In coping with environmental toxins or any other potential 
hazard, I like to characterize the pc^ible apprraches and steps of 
increasing sophistication: First, an absolute ban; the second, using 
the best available technol<^; and the thinl would be risk assess- 
ment, analysis and balancing of risks and benefits. 

The taboo of primitive societies was to ban something we did not 
understand and could do without Even in modem society, an abso- 
lute ban is still often considered. The Delaney clause of the FDA is 
a good example. When one part of society needs or wants some- 
thing that another part wants to ban, it has been a practice to 
r^uce the exposure by using the best available control technology 
to avoid the absolute bankruptcy of an industry rather than using 
an absolute ban. 

We have tended to follow those two procedures. As a result, it is 
estimated the cost to U.S. industry of reducing exposure to environ- 
mental toxins has reached $100 billion a year and is rising fast. I 
support spending money to reduce environmental and public 
health issues, but this sum is large enough that it is important that 
it be wisely spent and spent to improve public health and well- 
being, particularly of children who are the future of our society. 

This demands, in my view, that the third, more sophisticated ap- 
proach of risk/benefit analysis be used. Over the last 30 years, pro- 
fessionals in health and safety b^an to adopt a langu^e, that of 
risk rather than of absolute safety. Although there may be a 
threshold below which am environmental toxin has no effect, there 
may not be. Then there is a risk that there is an adverse health 
effect, and an important issue rises: What is the magnitude of the 
risk? 

Once the language of risk is used, it must also be realized there 
is no possibility of zero risk. A second question must thus be asked: 
What magnitude of risks are acceptable? A third question could be: 
Is there an alternative action with less risk? 

^cause the very word "risk*' implies uncertainty, underetanding 
un<^rtainty is at the center of undei^tanding risk. Agencies tend to 
avoid understanding uncertainty by trying to regulate on an upper 
limit of risk. I believe they cannot do this consistently. Anyone can 
give an upper limit below which he believe the risk will be zero. 
The less knowledge he has, the bigger the upi^r limit. Then the 
statement often becomes irrelevant and useless. 
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It is vital that an agency have a procedure for reducmg upper 
limits as the science improves, but I know of no agency which does. 
Any regulation based on an upper limit of risk may be unnec^ar- 
ily strict I prefer one based on scientists' best estimates, perhaps 
obtained by a method which is becoming increasingly common of 
solicitation of ^pert opinion. , ^ . 

It must not be thought that scientists and nsk analysts ignore 
effects of toxins on children's health. On the contrary, risk analysw 
is an excellent procedure to enable the special sensitivity of chil- 
dren to be explicitly recognized. » j. , 

For example, in 19298, the IntemaUonal Commission on Radiolog- 
ical Protection recommended regulations which have been adopted 
by most of the countries of the world. Among the present regula- 
tions are special ones to limit occupational radiation exposure to 
those under 18 and to pr^ant women, recognizing it is likely, but 
not proven, that children and the infant fetus are especially sensi- 
tive to radiation. . , . ^. 

In the medical profession, there are special recommendations to 
reduce unnecessary x-rays to children and to pregnant women. 

Two years ago, when it was realized that children were |»rti^- 
larly exposed to ALAR and even more to its metabolite, UDMH, 
there was and is scientific disagreement on whether the chemicals 
are carcinogenic enough for the expMure to cause special nsk. Al- 
though the EPA administrator was slow to act, I disagreed with 
him, Mr. Jack Moore, when he stated on "60 Minutes that the 
laws did not permit him to act fast. . , r 

He could have done one of the following three 
an emergency suspension of r^istration; two, "^aw-boned the 
apple industry: or, three, advised the state commissioners of health 
to use their emergency powers which exceed that of any federal 
agency. 

I believe that his own hesitation in not using the emergency 
powers was the knowledge that many scientists on EPA s Science 
Advisory Board did not agree that the risk was large and certainly 
not large enough to demand an emergency power. Whatever the 
law« at his dis^Ksal, even if he had new ones, pr^umably the same 
scientists would have the same hesitation. , , i_ 

Without taking a p<»ition on whether or not ALAR should be 
banned, I note that iJie risk of drinking and using water from the 
usual treated city waters of our m^or cities, calculated using the 
same pessimistic, conservative procedure, is 5 or 10 ^w^f^.fff^*®*' 
because of chloroform in the city water than that from ALAR. It is 
likely to be dominated by the use of water for bathing children and 
absorption of chloroform through the skin. So it is very unportant 
for cMIdren. 

Asbestos provides another example. It is well known that there 
were large exposures in the workplace 30 years ago that are still 
producing lung cancers, particularly among smokers. In the envi- 
ronment, exposure are typically a thousand times smaller, and for 
a long tune they were ignored. However. 15 years ago. some risk 
assessors began to suggest that there may not be a threshold below 
which there is no riskTand, therefore, the lower environmental ex- 
posures pose some risk. 
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Moreover, it was pointed out that the rare c^cer, raesolhelioma, 
which is cau^ by asbestos, has a long latent period. This means 
that occupational expc^ures are too late to allow expression of the 
disease before death» and use of occupational exposures to predict 
what children's exposure might do may understate ttie risk. 

This realization, urged i^rticularly by Professor Julian I^to of 
London, quickly led to suggestions that damaged asbestos in 
schools might be dangerous and led to demands for strong action. 
While I personally believe that in most cases it is best to leave the 
asbestos in place, I note that there is plenty of power for local, 
state, or federal authorities to order removal of asbestos when they 
want to. 

What is needed is better use of scientific information so that 
agencies can act in the best way for public health and decide 
whether the enormous amounts they are called upon to spend are 
indeed likely to be accompanied by improvements in health. 

After the federal government has set a reasonable level of safety, 
I see no reason why citizens should not decide to go further on 
their own, at their own expense. For example, the EPA called upon 
schools to study the effect of asbestc® in schools, not necessarily to 
remove it. It is and should be up to the local people to decide 
whether to make the expenditure necessary or whether ther- are 
other expenditures they can do for the children's welfare and 
public health. 

The federal government should not bias the decision by providing 
money, nor should they be allowed to bias the decision by allowing 
someone whose profession is to remove asbest<w to make the recom- 
mendation. 

Our agencies are, by their nature, adversarial. We ask and 
expect that EPA continually urge the cause of environmental pro- 
tection. FDA must push for safe food and drugs. On the other 
hand, we ask and expect that Commerce and DOE work for cheap- 
er and more plentiful goods and energy. Therefore, any balancing 
of these needs must ultimately be external to these £^encies. 

For financial matters, it is the OiTice of Management and 
Budget, but for scientific matters there is no such trancing now 
being done. We need similar things for the scientific matters, and I 
suggest perhaps the Office of Science and Technology Policy in the 
White House could take a lead in this. Congr^ may wish to ask 
for this and provide the budget for it. 

With all the toxins facing us, it is important that there be re- 
search on which are the m<»t likely to he especially risky to chil- 
dren. Exposure to children is specially imjx>rtant for carcinc^ens 
with a long latent period, which are often called early-stage car- 
cinogens. A carcinogen with a short latent period is often a promot- 
er and is usually m^st important at a later ^e. 

Unfortunately, there is at the moment little scientific consensus 
about which of the known toxins, let alone which of the known 
chemicals which might be toxins, are in which category. The upper 
limit of this must therefore be kept high enough to encompass 
these uncertainti^. If we insist on regtilating the upper limit of 
this, and to a low-risk number, enormous sums can be spent with 
the likely improvement on public health being zero. 
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I hope that future science can help elucidate th^ matters, 
lliank you for jrour attention. 
[Prepared statement of Richard Wilson follows:] 
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Prspajisd Statsmsnt of Richard WruKm, Maluncxbodt Profksob of Physics, 

HaBVABD UnIWBSITY, CAlffiBIDGB, MA 

Congresracn •nd tro«*n: liMlle* «nd $»ntleBen. X «■ grsC^fwl for your 
Attention. I coin so esptsin to you tho w«y In ^ich « prof««*lon«l •••o»«or 
And onalytc of rUka «ddr«a««8 th* qusttlont vlth vhleh you «ro eoncormd 

In coping vich envlronsontal toicin* or any othor potonctAl h«cftr^« I liko 
CO churftctertfo tho pocolMo Approaotioo in step* of incr«MiTis sophitticAtion 



tftboo of primitivo •ociAtio* ^ ban •oMoehin^ ^Ud not 

und#rttan4« and could do vithout. Evon in sodem focioty An «b»oluce ^tn it 
•till oft^n con«iderod: tho Dolofusy cl«u9o of tho FDA i« « good ostavplo. Uhon 
ono part of socioty n*od» or t#Ant* •nothing th«c onother p«rc viiho* to b«n« 
it hAt bBcn A prActice to rodueo ths expoffuro by using tho BoAt AvAilAbl* Control 
Tochnology TAthtr thmn using An AbfolutA bAn Tb* boit AVAilsblo control 
tAchnology i»» in piinclplo, vithouc rogArd to AKpAnso. but in prACtlcA^ AXpeiiSA 
chat would bAnkrupt ah industry Is Avoided. 

Va hsvo tfrndod to follov thore two ptocodurss. As * rosult^ it Was boon 
AstlBAtod thAC chA coit Co U.S. industry of rsducing evposurs to «nvirorattntAl 
ton ins h«« reArhAd $100 billion And is rising fAAt. I Aupport Aponding Bon«y 
on onvironsAnCAl snd public heAlth iAAvos. but this sua Is Isrgo enough thst it 
it iapottAot thAt it bA visely spent And spsnt to inprovo public hAAlth And 
VAllbelng, particuldrly of children *bo afa tho futurs of our Aocioty. It is 
thlA 1 bAllAVA risk snAlyetA should AddrAAA. This doisandA chAt tho third, BorA 
Aophlgcicatsd ApproACh. risk/b«nofit AnslysiA, bs uAod. 



The Absolut A bAn for tAboo) 

The best AVAllAblo tochnology 

Risk AAASAAAAnt. AnAlysis And bAlAnclng 
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Ov«r th« iMt 30 y«ttrs» pro£«»«iofi*la In haalth Mid Mfaty b«gAn co adopt 
A l«nguii|«, ch«t of rlik* r«Lher th«ti of •btolutc t^mimty, Althoufl^ thmxm may 
bft A threshold bsl&y irhlch an snvlronBeocal coxin h«« no •dv«rt& effects, th«rft 
wmy not hm, Th«n th^r* U • risk thst th«r« is an m&^r9m ha«lth and 
«n toporcftflt ieiu« aria**: *Wh«t is tha Aftgnitttd* of th« risk?" Once th» 
language of risk is used it ouat also bo reollced that there i» no posaibilicy 
of soro risk. A socond isauo suat t&on bo ttsted: *^ot «o5 ^itude of iritke aro 
occeptablo?" A third iaeua could ba: *Ia thota an altemativa action with loaa 
ti«k?» 

Lawa and regulationa hava only begun to racognise thia new. povatful 
language and analysis te«;hniqva. As it is racognizsd there is also a tendency 
whitih vo oust fight CO Bisuso the language end pervert the analysis reehniqua. 

0ecauss Che v«ry *#ord "risk" lisplies uncertsinty, understanding uiwertainty 
is at cSe center of tinder at ending risk. Agencies tend to evoid understendir>g 
uncertainty by trying to rsgulate on an "upper llaiC of risk. This they £jiAnfi£ 
do consistently 

Anypne can give an "upper limit* belov w^ieh the risk will in his opinion 
lie; the less knovledge he hae the bigger the tapper limit Then the stateoent 
often beeoffes irrelevant and useless. It is vital that an agency have a 
procedure fox reducing upper lieits as the science laproves. But I knov of no 
sgency with such s procedure. Any reguletion based on an "upper liait* of risk 
say be unnecessarily strict; I would prefer one baaed on scientists' best 
estifsatos • perhaps obtAin«d by the developing ffistbod of •solicitations of 
export opinion." 

It auat not be thought that sclentlers end dsk analysts igiwre effects 
of tovlna on children'a health. On the contrary, risk analyais is en excellent 
procedure to enable children's sensitivity to be explicitly recognised. I 
contend (hat no specla} lavs and regulations are needed to ensure this. I shou 
this by sotts exaaples. 

^ince 19?8 the Intemationsl CoaBiesien on Radiologlcel Protection has 
recosBaended regulations on radiation to the countries of the vorld, Aoong the 
present regulations are special onea to Halt occupational radiation exf>osMre 
to those under 18 and to pregnant wsan recognizing that it is likely (slthough 
not proven) that children <and ths infant fetus) are especially sensitive to 
radiation. In the ipedical prefession these are apeclal lecocBoendationa CO reduce 
unneceaaary x-rays to children. 

Two year* ago, whsn it was realired that childron were particularly sxposed 
to AlAR (daainoside) and even more to its aetsbolite UWtH, there vaa. and is. 
seieneif le disagre«aent on whether the cheatcals are carcinogenic enough for the 
exposure to cause spscial risk. Although ths EFA sdalnistrator was slow to act, 
I disagree with Jack Koore, when he stated on -SO Minutes' that the laws did not 
pensit hla to act faat. He could have: 
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X) MfcMl for «n ••Ar5«ney oane«lltttten ot r«si»tf«tlon 
Off 2) *j««-t>on«tf* the «ppl« industry 

or S) AdviMd th« $t«t« CooBlftftlOMrs of Health to ui« th«lr caer^ancy 
po«ftr«. 

I boliovt ChaC hlfi only Kotltatlon In ualng cha aMCgoncy povara ^rma tha 
knovledge chat oMny acianeiata on EPA' a Science Advlaory Board did mc agraa chat 
tha riak iw larga» and cartAlitl^ f«ot larga anough to dasand evarganey povar. 
Whatawr eha lava at his ditpeaal. the aan aciantlsta ifould ba llkaty to 
raooMand against thair uao. 

Without taking a posif^-M on vhathar or not AtAR ahmld hava been banned, 
I note that the rlik of drinking and using iNttar fro9 cho traatad surface vatar 
in DOSt of our big cities caZculatad using tha aese paaaiBiatic, conaervativa 
proeadura» is five tins greater bjcsuse of cblorofottt then that frov ALAR. It 
is likely to be doginsted by the use of water for bathing children » and 
absorption of chlocofoni through the ekin. 

Asbastos provides another vxai^le. It ia veil knovn chat there vere large 
exposures in the vockplsce )0 and sore years ago, that ere still producing lung 
cancer, particulacly aaong anokars. tn ttm snvironaanc. expoauraa are typically 
over one thousaiid tinet snallei* Htmvttr. 13 yeara ago soae risk assesaors began 
to fiuggast that there My not be a threshold be lev «^ich there is ne risk and 
therefore that the lower etivironaental exposures poae eofl»e risk. Horeover they 
noted that the rere cancer Baaothaliova ma often cauaed by aabeetoa exposure. 
It has a long latent period. This aeana that occupational exposures often are 
too late to ellov expreeaion of the disease before deeth, and children' e 
exposures might be aose loiportant Chan deductions based upon the occupational 
studios had suggested up to that titw. 

This reslleetien« urged in particuler by Dr. <nov Professor) Julian Peto 
of London University, ^ickly led to auggeetions that dasMged aabeetoa in schools 
Bigbt be dangerous and led to doMt^ of strong action. While I personslly think 
that in Bost cases it is best to It^ve tha ssbeatos in place. X note that there 
is planty of po^r for local, etate or federel authorities to order removal of 
asbestos uhan th&y usnt to. Vhat is needed ie better uee of scientific 
Information so that the egencies can act in tha best vey for public health and 
decide whether the enomous asotmta they ere celled upon to spend ere indeed 
likely to be aocoopanied by iffl^ovMenta in heelth. 

After the federel gevernBent hes set a reaaonabla level eC aefety, 1 eee 
no reason why cit trans should not decide to go further on their evn. at their 
> ovn expense. For exAa|>le. the EPA call upon scboele to study the effect of 

asbestos In schools - not necessarily to reaov* it. ft ie and ebould be up to 
the local group to decide vhether to Bake the expand! turea necessary end balance 
ths9 against the altemati^ expenditures the school conittes can luke for the 
children's vslfare. The fadaral govemsent ehould not blae the decielon by 
providing aoney, but oust help vith good infonaation. 1 note nets that it is 
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m ecMOQ fr«ctie« to «4k# « Uju f*vor of r«»ov»l by •lloirlng • tmbovai 
contractor to mako th* secewoivUtloA. Thlt Is oil too often noif«4*yt- 



I vould soggOftC that anyone proofing new leva end reguleciona ebov thee 
thi pro{>oftel wiU, tn feet, laprove children's health, or et leeat have e good 
chance of doing ao. When a criterion defending that any now reguletlon be ahowt 
to have a significant effect on safety vaa adopted by the Kuclear Regulatory 
Coxaission a few years ago. Che nuaiber of new regulationm dropped ssanyfold. tut 
all Indlcacora of nuclear sefety (euch aa reduction in the mB*ar of »aall 
incidents) have continued to if^^rove. 

Our agencies are by thiiir nature, edverseriel. Ve ask. end expect, that 
EPA conatantly urge the cause of envtroiwantal protection. FOA OMSt push for 
safe food and drugs. On the other hend, we ask and sicpect thee Cosmerce and POE 
work for cheeper end aore plentiful geode end energy. Therefore any balancing 
of these needs must uUiaetely be external to these agencies. For financiel 
vatCers it is the Office of ?fenageoent end Budget <CWB) ; we need an office which 
gives ilailar scientific advice, balancing and coordinetlng tho scientific 
natters, ftaybe the Office of Science end Technology Policy in the White H«Mise 
covld take e leed in this. Congress aay wish to e^k this and provide the 
budget for ic 

With ell the toxins facing us« it Is iaportent that there be resesrch on 
which are most likely to be espeelslly risky to children. Emposure to children 
is etpecially important for carclnogsne with a long latent petlod, A carcinogen 
with a short latent period, often a 'prowocer,* is usually »ost iotportant at a 
late age. Unfortunately there is at the «o«ent little scientific consensus about 
which of the known toxins are in which cetegery. The "upper Unit* of risk must 
be kspc high to enceopess these uncertainties, and if we insist on regulating 
at this upper limit, and to a lov risk nuaber. enomous sums can be spsnt with 
the likely iAproveiaent on health being cero. 

Thenk you for youi Attention 



o 

ERIC 



^4 

('J 



66 



Caiairman Millkr. Thank you. Thanks to all of you very much 
for your testimony and for your help this rooming. 

Let me just h^jin by making a statement and see if I can get 
some reaction. As I stated earlier, this is the s^^nd hearing, and I 
think it took a little longer in this hearii^ than in the one last 
week to break down this detete between children dropping dead in 
the school yard and the apple police. 

I don't know whether either camp is right, wrong, or otherwise, 
in terms of their fears or roncems, but 1 am much more concerned 
by what I hear this morning from Mrs. Greensi»n, about her child 
who is walking around api^rently in a rather vulnerable state to 
intrusions by agents that may cause a reaction that is toxic to her 
in her condition; from Dr. Needleman, and I think from Dr. Schae- 
fer. In your discussion you are also talking alx)ut millions of young 
children who are — I don't know the term that I want to use— but 
you talked about low levels. 

It reminds me of a guy with a hangover. There's nobody Td 
rather n^tiate with bemuse he's not quite hitting on all cylinders 
here, and he^s going to make a mistake after he has been intoxicat* 
ed- 

I am just thinking here, in terms of sending children out into 
school, or maybe to the workplace, or whatever their daily activity 
is, and yet what you are telling me is that because of neurotoxins— 
Dr. Needleman, you have mentioned lead, Mrs, Greensi^ in the 
case of your daughter* one or two p^urticular things threw her oflF 
balance in some fashion or another, children are not going to be 
sitting as attentively as they might be because of these neurotoxins 
in the classroom, or what have you* 

I have also watched with considerable interest groups that work 
with real serious delinquents, children who would set their teacher 
or their parents on fire and have, in some cas^ burned down their 
schools, or assaulted people. I have watched the proc^ of treating 
thrae children with removal of neurotoxins from their diets, from 
their atm<»phere, and seen behavior change. 

What do we know about all of this at this lower level? Forget 
whether every child who eats an apple drops dead, or whether or 
not we are going to have any pesticides on the market. What do we 
know about something that may be far more wid^pread? That is 
what the three of you have touched on, and that is a lower level of 
functioning by our children because of the invasion of various pos- 
sible or real neurotoxins to them. 

Dr. Needleman. We know a lot about lead, and I think lead may 
for^hadow things that we are going to find out about other toxins. 
We have known that lead has been neurotoxic for 2,000 years, and 
we have known that children have been affected for 100 years. We 
know that current science has driven the effect level down to this 
range in which many, many children have it. There may not be a 
threshold. 

A no-effect level has yet to be found, and there is an enormous 
amount of very good molecular biol<^ and bic^hemistry, neuroche- 
mi^try, which shows that the brain has certain targets for lead, for 
instance, brain protein, kinase C, for which lead is much more an 
avid seeker than calcium. 



It is rrasonable then to suspect that the more sensitive methods 
we use, the more we are going to find effects at lower and lower 
doses. The way th^ express themselves in human beings are in 
disturbed attention, the ability to focus, to execute, to code, and 
then to shift, when it is appropriate, to a new target. 

That is why children display this kind of behavior where they 
can't sit still or they are very vulnerable to distractions* or, if thepr 
finally do focus down on something, they get very sticky and can t 
shift gears. Deficits are also found in language* and, finally, in 
what we call intelligence; that is, the ability to do an intelligence 
test. And the eviden<» is that it is very pervasive. 

Chairman Miller. Dr. Schaefer. 

Dr. Schaefer. I think Dr. Needleman made a very gwd point 
when he indicated that we have known about lead beit^ toxic for 
2,000 years. We have 65,000 chemicals in commerw, and we really 
understand very little about the toxicology of these substance. 

So when you talk about concern about our children being ex- 
praed to low levels of substances that may be having some tjrpe of 
very subtle effect on their behavior, when you think about lead as 
an example — and we have certainly done a lot about it in recent 
years, and much of that is due to Dr. Needleman personally— I 
think it is clear that we really need to do more research. We need 
to do more testing to determine whether there are other substances 
like lead out there. 

It is totally conjecture, but if you have that many substances in 
commerce, you have to a^ume that there are some other bad 
actors out there that we don't know about. The question is whether 
Congr^ and the public think it is worthwhile to try to identify 
these substances. 

Chairman Miller. Let me ask you, from a layperson^s point of 
view, and as Mr. Sikorski said, we are here as parents also. When 
you say that three to four million children have toxic levels of lead, 
what are you telling me? 

Dr. Needleman, That is the official Agency for Toxic Sub- 
stances — 

Chairman Miller. I understand. But when you say "toxic,'* you 
are saving— 
Dr. Needleman. Over 15. 

Chairman Miller. No, no, no. What is the impact? 

Dr. Needleman. I think a major portion of those children have 
disturbed attention, that if you scaled them by teachers' rating 
scales^ the teachers would report that they don't do as well as 
other kids. The work that we have just completed shows, I think 
very strongly, that 10 or 11 years from now they are going to be 
worse, that they won't do as well at school, and they probably 
won't be able to make as good a living. 

Chairman Miller. One of the things we try to do in the select 
committee is look today plus 10 years, or today plus 15 years, 
because we spend a great deal of time working with children, and, 
of course, you want to know where the^ kids are going to end 
up, their ability to contribute, and will they contribute, to our 
society. 

I am trying to think of what else it is that we have in the 
childhood population that would detrimentally affect three or four 
million children. 
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Dr. Needlsman. That is why I said I think it is the most serious 
problem in American pediatric medicine* 
Chairman MnxsR. Uoes anything come quickly to mind? 
Dr. Needlebian. Malnutrition. 

Chairman MnxsR. Malnutrition is the only thing I could think of 

that would affect 

Dr. Needlebian. Ix^uri^ perhaj^. 

Chairman Mh-lei . Yes, I gue» childh<ml accidents. What you 
are suggesting— and somewhere you mentioned 400,000 newborns. 
Dr. Needleman. Ne\rtx)ms. Per year. 

Chairman MnxER. I mean, we are launching candidates for fail- 
ure. 

Dr. Needleman. Exactly. 

Mr. Wn^N. Mr. Chairman, I wonder if I could— 
Chairman MnxsR. Just one second. 

We try to think that sometime this committee and our concerns 
and our work is £di>out increasing the opportunity for success 
among our children, whatever endeavor they choroe and what we 
hopefor them, and everytiiing else. But here, I mean, you are just 
sending out into society chilcfren with a toxic lewl which you are 
telling me, as a layperson, is some diminished capacity, especially 
with relationship to their learning experience in school. 

You are right; you said "staggering in your testimony. That is a 
starafering, ste^ering figure in terms of, as we look around, how— 
we^eep asking for more productivity, more productivity out of 
each and every one of us to keep the American standard of living 
alive and well. It starts to get a little complicated down the road if 
we are launching these children at these levels. 

Obviously, we are taking some actions to reduce those numbers, 
but there is also some indication that a lot of the actions we hav^ 
taken have not directly related to the decrease in children. 

Dr. Needleman, TTiat^s right There was an article in the New 
York Times somewhere in the past month or so about industrialists 
who are very concern^ that they cannot staff a modem factory as- 
sembly line "because it is much more demanding work. You have to 
know how to program a computer, execute complex stejw in assem- 
bly, and they are finding that America workers are not matching 
up to foreign workers. 

Chairman Miller. We have heard thif in the committee. We 
have heard it from the business councils and various people coming 
to us and saying that when they look down the road, they are not 
quite sure how Uiey a««*!nble the work force nec^sary for America 
m the next century. But I guMS what I am saying here is, you are 
giving us a little bit of a look behind those figures and saying that 
this 18 going on almost unconsciously with resoect to millions of 
young children as they are trying to gain th(^ skills. 

Dr. Needleman. I think it is quite relevant to that specific prob- 
lem. 

Chairman Miller. Mr. Wilson. 

Mr. Wii^N. I don't want to disagree with anything Dr. Needle- 
man said, but I want to emphasize one or two thin^. One is the 
importance of comi^ring things carefully. Recently Uiere was a 
meeting on cad nium, which is a carcinogen probably, and in 
Sweden a leading person from the Sweden Department of Health 
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said, '*We have abolished the use of cadmium in Sweden/' And we 
said, "Well, what did you do? You had cadmium for use; you roust 
have done something mstead/' They said, *'0h, yes, we replared it 
with lead/' 

Of course, that was exactly the wn»ng thing for him to do for 
Sweden. So, without thinking carefully of alternatives, you can 
easily do the wrong thing, as uiey did in Sweden. 

Secondly, I do want to mention that the lead levels have been 
coming down. At the time I was bom in England, I think every- 
b«iy had the health defects that Ne^eman was talking about, not 
just 15 percent. 

Dr. Keedusman. Look what happened there. 

Mr. Wilson. There is a recent book saying lead poisoning de- 
stroyed the Roman Empire, and you niij^t ai^e the lead levels in 
England d^troyed the British Empire. The point is, it was true ev- 
erywhere. 

One thing we want to emphasis is not the i^st, that we have in 
fact survival the past, we have survived a society which had fairly 
high lead levels, but we want to do better, and we want to do better 
not just with lead but the other things we don't know about. It is 
very important to do better than we did before. 

Chairman Miller. We have survived it. My concern is that 
when i^ple go to invest money or they choose investments they 
decide, what is the cost of Irat opportunity in another investment. 
I am concerned that when we launch 400,000 children, in the case 
of lead poisoning, or we have children that have the problems 
that are confronting society, of Mrs, Greenspan's child, there is a 
lost opportunity a>st. 

As she said, it is not just that there are three million stupid kids, 
it is that there are some kids that are going to be on the margin 
between superior performance, which may provide a great return 
to society generally, and they won't get that opportunity, and they 
haven't done anything. They just showed up in the wrong neigh- 
borhood. That's a Ic^t opportunity coat that concerns me. 

It is not that, **Well, Jesus, you know, otiier societies survived for 
2,000 years we've known about this." I want to be better than those 
other societies, and I want my kids to be better than those other 
societies. So I can't even figure out the opportunity cost. 

Mr. Wilson, I completely agree with that 

Chairman Miller. We talk about people who come along once in 
a generation or once in a lifetime, and now we are snufling out 
the opportunity for some of those people to come along. 

Mr. Wilson. There is one other point one has to nmke. We don't 
really know all the reasons why the lead levels fell. One of them is 
better nutrition, we are fairly sure, though it was a combination 
between iron deficiency and lead that people have argued about. 
Better nutrition in all ways is good. We have to understand exactly 
what is the best wa^ of getting it all down. 

The effect is so big, the number of people exposed is so big, if we 
just said we are going to go all out to reduce lead exposures in this 
OTuntry to, say, one micrc^ram per deciliter in the world, there 
just isn't enough money in the country to do it at the present 
moment and with the present methods we know what to do. 

Chairman Miller. Mr. Sikorski. 
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Mr. SiKOR^. Thank you, Mr. Chairman. 

Mr. Wilson, I agi-ee with much of what you brought with you 
today. I don't like 0MB making decisiuns that are »:ientific or even 
moral in basis. There are very few people over there— most of them 
are economists and lawyers. George Bernard Shaw said, "If vou 
take all the ^^nomists in the world and lay them end to end, they 
would never reach a conclusion." I am a lawyer. He said, "If vou 
took all the law^rs in the world and laid them end to eno, it 
would be a good tning.'' 

That's who you have making th^ scientific decisions, and I 
agree with you. I diragree with some of what you said. I don't 
think the only role of the Federal Government in the area is to 
subsidize professors in their research and end it there. And I have 
questions about this $100 billion that industry is spnding. If you 
mean less produce because they are using fewer chemicals, I can 
see that 

I did want to focus on— you used the ALAR example. I know you 
didn't do this purpc^ly, but you molded that situation to make a 
point here. What you say is not accurate. You said, Mr, Moore, who 
I diMgree with but will defend in this case, could have done — vou 
dis^reed with Jack Moore when he stated on "60 Minutes'' that 
the Taws did not permit him to act fast, I disagreed with him when 
he said the laws did not permit him to act. I thought he could act. 

You went on to say he (^uld have asked for emergency cancella- 
tion of r^fistration, "iaw-boned" the apple industry, advised state 
commissioners of health to use their emei^ncy powers, then you 
go on to say, *i believe that his only hesitation m using emergency 
powers was the knowledge that many scientists on EPA's Science 
Advisory Board did not,''^ underlined, **did not agree that the risk 
was lai]|e, and certainly not laree enough to demand emergency 
power. Whatever the lawu at his aisix^, the same scientists would 
be likely to recommend gainst their use." 

That ain't true. Mr. Moore and the Scientific Advisory Panel 
agreed that the risk was large. The Scientific Advisory Panel said, 
and I quote, "After weighing the risks and benefits from damino- 
zide use, the agency hsk d^nnined that continuing the current 
registration for food uses of daminozide present unreasonable risks. 
Therefore, the agency is proposing to cancel all food uses of damin- 
oride." That was not a disagreement 

Mr. Wilson. I thirk that wasn't unanimous. 

Mr. SiKORSKi. V , the Science Advirory Panel did agree that 
the risk was larg^, and certainly was large enough to demand 
emergency power. That's not what you said* 

Moore did send letters—the 'Maw-boning" aspect. You recom- 
mend he "jaw-bone". He did sencf letters to the apple and peanut 
growers warning them of the dangers and requesting them to vol- 
untarily (^ase use, to no avail. The state health commissioners did 
act; in the abdication of Federal activity, they did act. 

The reason Moore coulc* 't or didn't act, or didn't want to act, 
was that he had to prove what is called imminent hazard under 
the laws, which hasn't been defined in pesticide case law, yet he 
feared tremendous litigation. I said, that s his job, and I think we 
are in agreement there. 

Mr. Wilson. Right. 
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Mr SiKORSKi. ALAR is an acute hazard with harmful effects evi- 
dent only in the long term. It war the immediacy of the nsfc that 
was at issue, not the risk. 
I want to give you a chance to respond. . . * j 

Mr. Wilson. I wonder if I can modify my comment just to ad- 
dre^ tho% points. 
Mr. SiKORSEi. Sure. , • * 

Mr. Wilson. My implication that there were some scientista on 
the advisory committee who disagreed with that, that is actually a 
fact, because I have talked to them. 
Mr. SiKORSKi. There were a couple. . ;„ if 

Mr Wilson. The question was, the way that would enter w i! 
Mr. Moote had gone to public hearing-if the thmg had gone to 
court, those scientists would probably have wanted to testity 
against him. The existence of people who are wUlmg to testify on 
the other side was very important. If there was unammous agree^ 
ment, then it would not have been opposed m court No scientist 
would have opp<»ed it in court. That was the point I was trying to 

The agreement of the EPA-the size of the risk was approxi- 
mately the size I mentioned in the following paragraph. 

Mr SiKORSKi. I get further into this in the sense that if you are 
proposing that only when science is unanimous— you know. Kierke- 
gaard, "^Istoy, even Frank Sinatra, in some of his songs, never 
came up with absolute knowledge. There ain t such a thing, theo- 
logically, in existence, that there is an absolute, definite human 
conclusion or scientific fact. . n 

You will find a scientist, like an economist or a lawyer, who will 
testify in court for your purposes. I can get them. 

Mr. Wilson. I am far from proposing that. Congressman, in tact, 
my point was, I disagreed with Mr. Jack Moore. If he had the evi- 
dence he had with him and wanted to do that, he should have just 
gone ahead and done it and had the whole thing out in the open. 

Mr. SiKORSKi. Yes. There we are in agreement, and I think you 
hit the point that needs to be stressed. If the Government oil the 
United States does not deal with interstate commerce products, il 
the Environmental Protection Agency does not protect the environ- 
ment, if the Food and Drug Administration does not protect the 
food supply, and if the industries do not protect their commercial 
rear en<te and their legal rear ends by being careful about what 
they market, guess who regulates in America? Grass roots consum- 
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And they do it crudely and cruelly, and you get apples pulled off 
the market when applesauce and apple juice should be pulled on 
the market. And you get apple growers who don t use dammozide, 
never used daminozide, bankrupt when those that have continue 
happily on their way. That's what happens in those— Dr. Needle- 
man on the lead thing. 
Mr. Wilson. I completely agree with you. Congressman. 
Mr. SiKORSKi. Thank you. .... u • 

Mr Wilson. I want to say I am one of the scientists who, m 
1978, publicly and in scientific papers said I believe dammozide is a 
carcinogen according to all the rules of EPA. 
Mr. ^KORSKi. Thank you. 
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Dr, Needlemant most of us, if we were given a choice of iiyury to 
our body or ii^ury to our mind, we would chooee icjunr to our 
body. Terrible choice, but I think mmt of us would do that And 
most of us, given the choice, injury to our children or injury to our- 
selves, we would take it upon ourwlvas. 

That is why lead is so terrible; it affects the mind. It is terrible 
on the body; it stunts. It dwsn't get out It frees itself up and hits 
asain someplace dse, phvsiolc^cally. But intellectually it does ter> 
nble damage. It is toiupfi on adulte, espedaily vulnerable adults, 
pregnant women and others, but it really hits our kids. 

I want to commend you for your efforts in this area, your efforts 
to take your scientific background and uise it to assist policymakers 
in doing something good. The numbers don't need reciting, but 
4(K),(MX) new babies e^ year hit by this, we are l<»ing two million 
super-Americans* We are losing two million genius^ or near^n- 
iuses from international competition, from national security, from 
cleaning up the environment, from staffing our mcyor universities 
and col^^ and the r^ of it, and that is a scandal. 

Thank you for your efforts. 

Dr. Needleman. Thank you for your commente. 

Mr. SiKOBSKi. Thank you Mrs. Greenspan. 

Mrs. Greenspan. In response to your comment, Mr. Miller, 
about the effect of low levels of air pollutante on children, I just 
want you to consider one quick scenario. Let us take Dr. Needle- 
man's three million children with high lead levels and put them in 
school in the wintertime where there is very little air circulation 
because our eneri^ (x>nsciousn^ has made us decr^se the air 
flow in the buildings. 

Let us then say this school's number has come up, and they are 
goin^ to i^int indoors for the next month. During uiat month, the 
pesticide man a)mes because it is his time to fumigate the building 
for roaches. Each night maintenance men are cleaning, using mo- 
poline on the floor. The mopoline has in a kerorone type base, and 
those fumes are dispersed throughout the building, t<^ether with 
those from the xerox machine, and the glues, ete. 

When you finish, I think you not only have a low level, but a 
high level of many toxiLLS. And I don't think there is any scientist 
in this room that can prove that those toxins don't have an effect 
on the children. I can not prove that they do, because there is no 
research, but consider that thew children are already impaired be- 
cause they have high l^d levels. 

I would strongly urge everyone hero to at least take a look. 
When you take a look and you see that there are some problems, 
because I am sure you will, then set standards that r^illy help chil- 
dren. 

When you have school systems putting on asphalt roofs, creating 
fumes in buildii:»gs, and causing children to have headaches, the 
children (^nnot learn and they are not well. 

CSiairman Muxer. Mr. Walsh. 

Mr. Walsh. 1 thank the chairman. 

I must say I ei^oyed the gentleman s reference to Kierkegaard, 
Tolstov, and Sinatra. I gu^ the common thread there is that they 
all did it their way. Scientific achievement certainly wasn't the 
common thread. 
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I do agree Uiat it would be foolish and impossible to wait for una- 
nimity in science before we decided to do anything in this world. 
The question then, when you do not have unanimous agreement on 
a chemical or a risk, is, how do you assign acceptable nsk? I would 
like to just ask Mr. Wilson a little bit. You mentioned the Ifelaney 
clause and that that was an unacceptable level of perfection, I 
gaessi if you will. How do we get at as^ssing risk? How do we get 
at this idea? . . 

We deal with it in Agriculture, and I know they deal with it m 
the Energy anu Commerce Committee, How do you get at a^Msing 
risk and what is acceptable risk? How do j^u determine what 
chemical has what acceptable level of risk, and how do you nssras 
that versus the loss or nutritional value? If everybody stopped 
rating apples, what do we lose? If everybody continued to eat 
apples with a certain percentage of a certain chemical on it, how 
do you get at that? 
How do you quantify it? How do we legislate it? 
Mr. Wilson. It is very hard to quantify a comparison there, but I 
think there is no doubt that when the question came, should we do 
anything about ALAR, even those people who felt the risk is not 
terribly large — as I say, if you calculate it in a similar way, it is 
less than that of drinkmg water in Washington, D.C., even for chil- 
dren—the question would then come up: Do you ban it? 

The question immediately comes up: What is the use of ALAR, 
and is there any disadvcmtage in banning ALAR? Most of the 
people who were thinking about that question felt there was not a 
very strong point in having it there, so that particular manage- 
ment decision came up. 

The question is, how does that decision get made? My contention 
is you nave to have the information available to the people to 
make that decision. The man making that decision not only has to 
know roughly what scientists think about that, the magnitude of 
the rirft, and he also has to have in front of him what the risks are. 
Then you do the balancing. Sometimes it is the federal government 
that does the balancing. 

Ninety-five percent of the risks taken in our societv are taken by 
individuals in the marketplace and other placw. The more infor- 
mation they have available to them on making those juiigments 
the better. They to know, for example, should you go into a 
building which has bad ventilation? We have just heard the prob- 
lems of the indoors. They are all real- If you have bad ventilation, 
they are exacerbated Tliose are decisions we individually make. 
The important thing is that information. 

Now, how to get scientists' agreement? There is a b^inning tech- 
nique of trying to get understanding and quantification of expert 
judgment. One of the problems is that m^mt scientists sit in an 
ivory tower and don't tinnk, like Dr. Needleman does or I try to do, 
of what is the effect of my science on general public policy issu^. 
Then you ask them, and you won't get a useful answer. 

You have to train them to think in this jmrticular method. That 
is a process now known as a>licitation of expert opinion. You have 
them sitting down for thrro or four days with you so they under- 
stand that particular problem, then they state their opinion so it 
addresses the issues you are trying to address. Professor Keeney, at 
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the University of Southern CWifomia, is probably the country's 
exjpert in that j^rticular matter. 
Mr. Walsh. Thank you. Doctor. 

I would just like thank Dr. Needleman for his comments and his 
work in the area of lead poisoning, I don't think there is any great- 
er risk to America's children, especially in urban areas, than the 
risk of lead poisoning, and I certainly support your efforts, con- 
gratulate you for your hard work and for raising America's con- 
sciousness to this problem. 

I would like to ask just one ou^ion, and that is, what effect 
have you seen in your studies of tne effect of the l^islation back in 
the early 197te to eliminate lead in paint and in gasoline and other 
substances? 

Dr. Needleman. The Lead I^int Act was a good act, but HUD 
just dropped it. I mean, the number of houses that have been 
abated is vanishingly small. That article in the New York Tim^ by 
the Chicago Bureau Chief deals with that quite authoritatively, 
and I tell you that is accurate. 

The struggle to remove lead in gawline was a very intense one, 
in which the medical, public inter^ and public health community 
fought very hard and achieved it, and Iracf levels in American chil- 
dren and adults have come down in very tight correlation. It may 
be in the OTA docimient, there are some plots of blood leads versus 
gasoline lead sales in different a>mmimities, and air lead levels, 
and the correlation is like .9. 

So that is a very encouraging event that we can take a step and 
see in a matter of a couple of years a beneficial outcome. 

Mr. Walsh. So the real pn»lem that remains is removing or re- 
placing, or in some way abating, the lead paint that still exists in 
those two million homes? 

Dr. Needleman. There are children living in homes that if in- 
stead of lead it was cholera or some other toxin, we wouldn't allow 
it. Every Wedn^day I have a clinic in Pittsburgh, and I see those 
kids. I tell the mothers, you know, we are going to try to find you 
another heme. There is precious little money to relocate these 
people, so I talk to them about washing their hands and not letting 
them suck their thumbs. Well, tell a mother not to let her kid suck 
his thumb. 

We do what little we can, but there is a reality that a large seg- 
ment of American children are living in imsafe circumstances, that 
can be taken care of Secretary Mason is seriously r^^rding this« 
It is going to a)st billions of dollars, but the payoffs will be enor- 
mous. 

Mr. Walsh. What a horror that must be for a mother to know 
that her children are growing up in an environment that is affect* 
in^ their ability to thmk, and their ability to function, and their 
ability to learn, and not be able to do anything about it. 

Dr. Needleman. Exactly. 

Mr. Walsh. Thank you. Doctor. 

Dr. Needleman. Thank you* 

Chairman Miller. Mr. Lelunan. 

Mr. Lehman. Thank you, Mr. Chairman. 

There was a mention of organic food and also of tap water. How 
many of the four panelists eat only organic food in their homes? 
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How many of the panelists only drink bottled water in their 

homes? Two of you. ^ , . . r ,n j **- 

If I went out and bought organic food, randomly, from 10 differ- 
ent organic food stores, what are the chances that I would be 
buying genuine organic food rather than something that the store 
just^^uns is organic? Does anybody have any idea what kmd of 
control the government has over the validity of so-called pure or- 
fiCBnic food? 

Mrs. Greenspan. There is someone else here, who can probably 
answer that for you later on. Jay Feldman. My understanding is 
there isn't any regulation. There are some states, the State ot 
Maryland, has an organic food . 

Mr. Lehman. But anytime you write "organic on \carro^' 
matter where it comes from, and put it on a shelf m a health lood 
store, it is automatically organic food. Nobody knows whether it 
really is or not. The FDA inspects the meat-packmg plants, but 
they don't inspwA the so-called organic food. ^ , ^ , 

Mrs. Greenspan. My understanding is they don t do a very good 
job with the meat plants either. ^u- i 

Mr Lehman. It is an honor system as much as anything else; 
right? How about bottled water? Does anybody know where bottled 
water comes from really. One of you only drank bottled water m 
your home besides Mrs. Greenspan. Is it really bottled water? 

Dr. Neh)leman. I have a filter that is reported to remove »0 per- 
cent of the lead and chloroform. Have I tested it? No, I naven t. 
But it is a small investment. , ^. , • , • 

Mr. Wilson. I think Dr. Needleman does better than drinking 
bottled water, because the important route of exposure is not 
drinking water with chloroform and other organic materials m it. 
but dermal absorption. Organic materials go through the skm very 
readily when you bathe, and they come out into the air when you 
take a shower, and you breathe them in. That is the biggest route 

of exposure. , . . . o... . j 

So Dr. Needleman has done the right thing; he is filt«nng it and 

taking them out rather than merely switching to bottled water. 
Mr Lehman. Should I buy bottled water and drink it m my 

home only, or should I just go ahead and use tap water? Can you 

answer me that? ^ , . . j i 

Dr. Needleman. I think it is a matter of personal choice, and I 

have made mine. , . ^ , 

Mrs. Greenspan. 1 also have a whole house filter to take the 
chlorine out of the water for me. u j 

Mr. Lehman. The main food of children is milk. Nobody men- 
tioned whether the cows should be fed organic food or not. Is that a 
problem with the cows eating bad food and producing bad milk? 
Dr. Needleman. I have not studied that. 

Mr. Wilson. I don't think there is any doubt that many of the 
pesticides fall on the materials that are eaten by a cow and they 
then come out in the cow's milk. We are very fortunate m the me- 
talwlism of a cow. The worst of the poisons we have is actually a 
natural one, aflatoxin B-1. It is present on nut proiucts; fortunate- 
ly, cows convert it into a different isomer of aflatoxin, which is 
much less dangerous. 

Nonetheless, a lot of p^ticides do come through the miik. 
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Mr. Lehman. I visited two landfills— talking about lead poison- 
ing—I visited two landfills recently in my area^ and a mqjor por- 
tion of the landfill is discarded acid lead batteries leaking into the 
adjacent water. What should we do about that? 

Dr. Needleman. It e^ould be dispc^ed of in a way that is safe. 

Mr. Lehman. Where? 

Dr. NsmiLEMAN. I think the best thing to do is put it back deep 
in the earth where it started out, away from the aquifer. 

Mr. Lehman. Should we have a f^eral relation to bury the 
acid lead batteries someplara? 

Mrs. Greenspan. Batteries should be considered hazardous 
waste. We alreadv have regulations to deal with hazardous waste, 
and it should be dealt with through that mechanism. 

Mr. Lehman. It is still not being very well controlled. Right now 
they are trying to dredge the Mianu River» which hasn't been 
dredged for— some batteiy manufacturers are on the river^ and 
nobody wants the sludge. Where do you want us to send the sludge 
to? 

Mrs. Greenspan. You are pointing ouU and I agree with you 
completely* we have a tremendous problem in this country with en- 
vironmental pollutants. 

Mr« Lehman. I have known a lot of people in the battery busi- 
ness, as manufacturers of rebuilt batteri^. Has there been any 
study on the effects of breathing lead residue on people that work 
in lead acid battery companies and on the health of their children? 

Dr. Needleman. Yes. 

Mr. Lehaian, For the record, could you put something in as to 
what happens to people that work in battery companies? 

Dr. Needleman. Sure, It was by Edward Baker, who was former- 
ly assistant director of NIOSH, Baker, Philip Landrigan, and 
others, on the efTects of esposure in smelters, secondary smelters, 
and the effects on their children^ because they bring the lead home 
on their clothes and on their hair. 

Mr. Lehman. And was the Roman Empire destroyed by storing 
wine in lead ve^ls? 

Dr. Needleman. That is a thesis. 

Mr. Lehman. How important do you think that was? 

Dr. Needleman, I don t do that kind of science. 

Mr. I^MAN. A couple other quick questions. You said malnutri- 
tion was one of the great problems of health in children, how about 
obesity? 

Dr, Needleman. It is a serious problem, but not of the same mag- 
nitude, 

Mr. Lehman. Not in the same category? 
Dr. Needleman. Rieht. 

Mr. Lehman. We n^rd a lot about the effect on children of 
living in and around high voltage transmission wires. That wasn't 
mentioned, and that is a threat, if it is valid, to the health of chil- 
dren. Do you have any opinions on what happens to children that 
live in the vicinity of nigh voltage transmission wires? 

Dr. Needleman. WelU there are a o^uple of epidemiologic stud- 
ies. It is a very difficult problem to study. There is reason to be 
concerned, but that is about as far as I would want to go. 
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Mr. Lehman. Let me know if you find a place to put some of this 
toxic waste, but "not in my l»ckyard'\ I think that is one of the 
biggest problems we have nght now. 

Mrs. Grbbnotan. Mr. Lehman, perhaps if we could get some of 
the lead levels out and some of the IQs could be raised, these very 
smart people, if they become aware of the pollutant prolrfem, can 
then rolve the problem by making things less toxic. 

Mr. Lehman. Maybe if some of them got the lead out of their 
bottoms, it would be better, too. 

Mrs. Greenspan. Agreed. 

Mr. Lehman. And get to work on this problem. Thank you very 
much. 

Chairman Miu-Eit Mr. Durbin. 

Mr. Durbin. Thank you, Mr. Chairman. 

I apol(^i2e for being late, but I appreciate your attendance here. 
I just have a few questions. 

Will the horrors of the environmental problems of Eastern 
Europe be of any assistance to us in ass^ing the long-term impact 
of chemicals on children, and adults, for that matter? 

Dr. Needleman. I have been ask^ to look at some of those 
things, and may get involved in Eastern Europe. These are extraor- 
dinarily high doses. I think the big lesson to be gotten from that is 
that all occurred in 45 years. Since the end of World War IL these 
outrage and public health disasters have been created. 1 think the 
most important instruction to be gotten from it is, we had better be 
very careful ourselves, because, if we do not attend to things, we 
could end up in similar circumstances for certain pollutants. 

Mr. Durbin. I might add that in my home area, it is an agricul- 
tural area, and the farmers are as concerned as anyone else about 
the chemicals which they use for their livelihood. We are very 
proud of the productivity, when it comes to com, soybeans, and 
wheat, and, of course, it is a very expensive undertaking for a 
farmer to add chemicals to stop prats or weeds, or whatever it 
might be. 

There is a feeling in my part of the world of confusion and frus- 
tration about this whole subject. We just don't know what is dan- 
gerous and what isn't. We don't know whether parte per billion is 
enough to worry about or parts per trillion. We don't know wheth- 
er three cases of neuroblastoma, a rare cancer, showing up in a 
town of 10,000 people that I represent has been caused by an old 
coal gasification plant— and there are hundreds of them acrcws the 
United States, abandoned coal gasification plants from the old days 
of the gas lamps, with coal tar residues, unfortunately many of 
them in very perilous positions. , „ 

How do we addre^ this general frustration where finally people 
Ihrow up their hands and they say. "I can't make a move. 1 can't 
live unaer a high-power line. I can't feed my kids the food that 
comes out of the grocery store. I can't give them what they want to 
eat. I can'i sit them down in front of the television. Some scientist 
is warning me it s killing them/' 

I think they finally reach a point, most people do, where they 
say, *Tm going to start ignoring it," except for the most ^egious 
situations: the exposure to lead paint, for example, there is no ar- 
gument there. There are certain things that are just across the 
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line. But if you start being sensitive to the possibilities, I don*t 
know if you <^n lead a very normal life in America today. 

There is not a day that gora by that there is not another warning 
coming down ^bout sometning else* How dora science address this? 
ViThat IS your responsibility? 

Dr. NEsnLEMAN. I think we have a responsibility, as scientists, to 
make good measurements and then to tell the truth. When pollut- 
ants reach that scale or dispersion that people have limited utility 
to help themselves because of their limited options about where to 
live or because it is pervasive in the air, then it is a public health 
problem that demands a public health solution. That is up to Con- 
gress, and it is up to DHIIS to act. 

My own calculus putr? heavy weight, in circumstance of uncer- 
tainty, on having wide margins of safety, because the history of sci- 
ence is that the more we learn, the more we find out that many 
things are dangerous. It was only in my lifetime that a blood lead 
of 60 was considered okay. If a kid had a blood lead of 59, you fol- 
lowed them; you didn't treat them. T'low we are taikii^ about blo(^ 
leads of 10 or below. That is not in a very long time in the history 
of the world. 

I think the same kinds of experiences will 1^ recapitulated with 
other toxins, not evenr one of them, but for many of them. Better 
science is going to find effects at lower and lower doses. It is unusu- 
al to find that good science says, "we found that we overestimated 
the risk''. So my own particular bias, and I think it is an educated 
bias, is that we should be building in large mai^ns of safety until 
the science sharpens the focus on the question. 

Mr. DuRBiN. As you build in the wider margins and you start 
bringing in more factors to be considered, you can appreciate- he 
level of frustration of con^ientious people, trying to draw a line as 
to how you live a normal life under th(^ circumstances. 

Dr. Needleman, Yes. One shouldn*t get panicked about it. I 
mean, I am not terrified; I am concerned about many of these 
things: pesticides, mutagens, teratogens, behavioral teratogens. I 
think these are real risks that have to be addr^sed, and one works 
at them. I think one should recognize that if you put out a biologi- 
cally active substance, if it affects insects, it has a high probability 
of affecting similar chemical receptors in humans. 

Now, there are repair mechanisms in living organisms, but they 
don't alwavs work. That is the current state of our risk. Eveiything 
that is biologically active on a fungus or an insect is a candidate to 
be biolc^ically active in a human being. 

Mr. Wilson. I would like to just emphasize something Dr. Need- 
leman has said. You had an implication in your question that 
people are finding it more difficult to live a more normal life ^han 
they used to, perhaps. I want to insist that in fact the reason they 
have raised lota of questions is, we are trying to do more than we 
ever did when I was a boy and that there are many more scientists, 
looking in much more detail, like Dr. Needleman. 

As he said, at the time I was a boy, 100 micrograms per deciliter 
of lead, there was a question was that dangerous or not. We now do 
not even consider whether it is dangerous or not; we do not have it. 
Su we are doing better, and more and more questions automatically 
come up because we are doing better; it is not because we are doing 
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worse. We must realize always, don't jmnic because we are 
asking more questions, because we are a lot better off than we 
werebefore. 

Mr. DuRBiN. Could I ask, and perhaps this is beyond your area of 
ejcpertise or even l^yond this hiring, but does the subject of envi- 
ronmental tobac^ smoke or secondhand smoke come into this dis- 
ci ssion? 

Dr. Needleman. Absolutely. One of the hes\. examples of a seri- 
ous threat, it is one of the most serious threats, and it is also an 
example of how fast we have come to understand that it is. Science 
has oemonstrated that children in homes where parents smoke 
have higher respiratory diwase and other bad outcomes. 

Mr. Durbin. l have a personal interest in the subject. In some of 
the legislation that I have ^rked on, we find it increasingly diffi- 
cult — and most of the reasons are political — to develop a sound 
policy at the Federal level to deal with environmental tobacco 
smoke. We have made some progress. 

It. just strikes me as curious, and maybe this is a rhetorical ques- 
tion, that we would brand some parents as abusive parents for 
treatment of the children and yet look beyond the fact that some of 
the habits of parents, such as chain smoking in the presence of 
small children or during a pr^nancy, can be just as abusive if not 
mere abusive than some of the things that are being prosecuted 
today. 

It may be impo^ble to police, but it suggests to me that, in 
terms of a national public health campaign, we have to be a lot 
more aggreraive than we have been in letting people know how 
dangerous it is to have secondhand tobacco smoke, particularly in 
the presence of small children. 

Mr. Wilson. I would like to aay, I am very much pleased, to 
notice a change. The first time I testified on risks in this House, 
about 12 years ago, the chairman was smoking, and several other 
people in the room were smoking. I am glad I see that no one is 
smoking in this room. I think this is a major improvement in 
public health, for which we can all be 'JiankfuL 

Mr. Durbin. I hope that some of you flew here, and if you did 
and there was no smoking on the planes, Congress is responsible 
for that, too. So we are coming a long way. 

Chairman Miller. Mr. Durbin did that, too. Mr. Durbin has 
never met a cigar^itte he liked. 

Dr. Schaefer, you made a seri^ of recommendations for the Con- 
gress, in terms of things you said we could do— you were very 
gentle, thank you. Let me ask you, what is next for you? Is there a 
further distillation of this first report to provide us some additional 
blueprints? Does the ofRce have under active consideration pursu- 
ing this? 

ur. ScHAEPER. In terms of neurotoxicity, the project is ^sentially 
complete other than follow-up activities. The Senate Committee on 
Environment and Public Works requested a series of studies on 
noncancer health risks, and OTA prraently has a study underway 
on related to immunotoxicity — effects on the immune system. After 
that, I understand they are going to move on to the pulmonary 
system, and then, in the sub^uent report, they will examine the 
effects on all the other organ systems collectively. 
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So they will cover the noncancer area pretty well in the next 
couple years or 

Qiairnmn Miller. If I can croi^ over to Mrs. Greenspan's prob- 
lem with her child^ in the sense that the child has childhood diabe- 
tes; right, if I £mi correct? 

Mrs. Greenspan. Yra. 

Chairman Miu.er< Because of your very close monitoring, you 
think you have made relationshii^ between \^nous activities and 
materials and the iosins. Dr. Schaefer, what do we know about 
that? What do we know about a number of children that a)me into 
this world with a seri^ of problems and the interplay of other 
agents in our general environment in making their lives more diffi- 
cult? Have we even b^^ to look at that? 

Dr. ScHAEFER. we have. It is an appropriate and timely 
qu^tion. Yesterday, OTA held a workshop related to their immun- 
otoxicit^ report, and one thing they talked about was this qu^tion 
of multiple chemical sensitivities. It is a controversial issue, as yon 
may know. 

Chairman Miller. Yes. 

Dr. ScHAEFSR. It is unclear how that is going to come out. There 
is considerable debate ri^ht now about the physiological and bio- 
chemical basis of sensitivity to chemicals, but it does seem to 
appear that there are people in the population, for whatever 
reason, who have an increased sensitivity to toxic sutetances. Un- 
fortunately, her daughter may be one of them. 

Giairman Miller. To the d^ree of serious disabilities, in some 
instances; right? 

Dr. ScHAEFER. That is the argument. It is an active area of re- 
search, but it deserves much more attention. In fact, with respect 
to chemical sensiti\'ities, there is a special problem because the 
medical establishment is somewhat reluctant to get into this area. 

Chairman Mnj^. Somewhat? 

Dr. ScHAEFER. You know about that. 

Put yourself in the place of a researcher who would like to l(X)k 
into it, who are you going to go to for funding to support your re- 
search project? NIH may not look upon it too p(^itively. 

Chmrman Miller. Try just being a practicing ph3rsician and sug- 
gest that this may be a problem. 

Dr. ScHAEFER. Yes. This is an area that deserves considerable re- 
search. 

Chairman Miller. That is verv encouraging. I am delighted that 
OTA is doin^ this. I assume that the Commerce Committee, at 
some point, like the Senate counterpart on the environment, will 
be looking at the results of this. We ion't legislate in this commit- 
tee, but, clearly, you have made a seri^ of recommendations that 
should be taken under active consideration as the various commit- 
tees of jurisdiction— you mentioned some actions with respect to 
FIFRA aiid others — as we look at the reauthorization of those acts. 

Thank you very much, all of you, for your testimony. It has been 
very helpful and also very interring. 

Our next panel will be made up of Dr. Susan Pollack, who is an 
instructor in community medicine and pediatrics. Mount Sinai 
School of Medicine, and Dr. Chris Wilkinson, who is the managing 
toxicologist for RiskFocus, Versar, from Springfield, Virginia, and 
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Jay Feldman, who is the national coordinator. National Coalition 
A^nst the Misuse of Pesticides. 

Welcome to the conunittee. like tiie previous pGinel, your testi- 
mony and supporting documents will be placed in the record You 
can see this is raising a number of questions here, so the extent to 
which you can summarize would be appreciated. We will take yon 
in the order in whidi I called you. 

Dr. Pollack. 

STATEMENT OF SUSAN POLLACK, INSTRUCTOIt COMMU- 
NITY MEDICINE AND PEDUTRICS. MOUNT SINAI SCHOOL OF 
MEDICINE OF THE CITY UNIVERSITY OF NEW YORK, NY 
Dr* Pollack. Good morning. Chairman Miller and members of 
the Select Ck>mmittee. 

My name is Susan Pollack, and I am a board-certified pediatric 
cian and an instructor in <x>mmunity medicine from Mount Sincti 
in New York City. With Dr. Landrigan, we have been working on a 
two-year study of the health hazards of child labor, prompted in 
part by the fact that over 1100 childrnn in New York State every 
year were getting Workers' Compensation for injuries incurred at 
work. This project has been supported by W,T. Grant Foundation 
and by the National Institute for Occupational Safety and Health. 

We submitted some written testimony, but a fair amount of what 
I am going to say today is not in that, in hopes of adding something 
more than what was in that We are very pleased to have been in- 
vited. Thank you. 

Basically, as has been discussed, children can incur exposure to 
potentially hazardous chemicals in a variety of wajns, including (X)n- 
tamination of drinking water, contamination of food, contamina- 
tion of soils, and air pollution. I think the point that has been 
brought up here this morning is, once you put chemicals into those 
environments, it is sometime pretty oifiRcult to get rid of it or to 
get it out. 

Children can also be expraed to chemicals at home, on lawns. 
Parents still bring chemirals home from work to their children, 
lead included among those, despite the fact that we know so much 
about lead Lastly, children themselves may incur exposures when 
they go to work. There were more than four million children legal- 
ly employed in 1988. 

I say oiat because a lot of people think children don't work, but 
it is legal for 11-year-olds to deliver your newsj^per and 14-year- 
olds to work in gtoxry stores and lo-year-olds to work in r^rtau- 
rants. However, the Fair Labor Standards Act, which was {Kissed in 
1938 by Congress, does regulate the hazardous expraures which 
children are not allowed to incur, that includes both machinery 
and toxic chemicals. 

Despite this, children have a lot of exposure. We have seen chil- 
dren in garment sweat shops in New York City, particularly in 
leather and belt factories where 14-year^lds spend long days in 
rooms that are not well ventilated. When you walk in there, it 
reeks of solvents and glues and your eyes bum, and children are 
spending whole days in there. We know that solvents can be neuro- 
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toxic if you have enough exposure over a long enough duration of 
time. 

We have seen children who have been working for extended 
family businesses ripping out asbestos in ill^^ manners, so that 
even though we know asbestos is a human <»rcin(«en, children 
sometimes are still incurring that exposure. A lot of children pump 
gasoline in service stations. In unleaded gasoline there is four to 
five percent benzene. We know benzene is a human carcinogen; it 
is a proven human carcincwen. 

Certainly, in places like New Jersey where they have mandatory 
recapture technology for eliminating some of the fumes, children 
breathe less of tha^ but their dermal exposure is still an issue. 
Since we know it causes leukemia in adulter we should at least be 
concerned e^ut what children are doing around it and at least try 
to get them to limit their dermal expc^ure. 

rrobably, the thing I would like to talk most about this morning 
is just that children in a number of omipations have significant 
exposures to peBticides. One of the vrays in which that is true is in 
lawn care and landscaping. It used to be, if you did lawn care as a 
high school student, you mowed somebody's lawn. But in just the 
last 10 years or so, I think that lawn care has become more and 
more a chemical industry, and some of the people working for 
those companies are sometimes people under 18, who are not sup- 
posed to be working with those cr&emicals. 

The other thing is that they don't wear very good protective 
equipment People who spray trees wear shorts and short-sleeved 
shirte and nothing on their heads, and the spray rains down on 
them. Plus, if you are a person mowing someixxly's lawn that was 
sprayed the day before, you may not even know that you are 
mowing somebody's lawn that was sprayed by ChemLawn or some 
other company the day before. Therefore, you may not be able to 
take appropriate steps to protect yourself, because you may not be 
aware that it was sprayed. 

Another lar^e group of children who have significant exposure to 
pesticides, and I think illustrate a lot of the problems, are migrant 
farm worker children. There are child labor laws which prohibit 
hazardous exposures. Migrant farm worker children fall outeide of 
many of the child labor laws, and that is part of the problem, but it 
is not the whole problem. They work in the fields tor long hours, 
often far exceeding what is legal, and that increases their duration 
of expraure time. 

Despite the fact, also, that there is a field sanitation standard, 
many migrant farm workers still don't have basic facilities for 
going to the bathroom or washing their hands, and they don't have 
water in the fields, so they can't wash their hands before eating, 
which, again, causes them to have more expc«ure because they are 
eating whatever is on their hands after thev have been picking. 

As part of our work, we have studied 50 working migrant farm 
worker children in upstate New York. These are U.S. citizens; 
these are not illegal children. These are Americans. They are Mexi- 
can-Americans who live in Texas half the year and live in New 
York State the other half of the year. They work in the fields 
during the day and go to school at night, even during the school 
year, for the time that they are in New York State. 
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Of these 50 children, four boys under age 18 have been mixing 
pesticides, even though that is specificaUy prohibited under tiie 
Fair Labor Standards Act. They were 17, 16, 16, and 13 years old^ 
•n»e 15-year-cld is the crew leader's son. Three boys also applied 
pesticides, and, again, this is prohibited because it is coMidered a 
daittgerous occupation and children are therefore allowed to work 
but not supposed to work in dangerous occupations. That also m- 
cluded the 13-year-old. 

Pesticide manufacturers specify reentry tunes after application 
on the field, and you are supposed to abide by those to prevent 
people from being exposed. When I was a medical student workmg 
on the Eastern Shore of Virginia, we saw people all the time m our 
clinic who told us that they worked in fields where the tomatoes 
were still wet. Oi* certain days, they would tell their children not 
to eat tomatoes because there were wet pesticides still on them. 

The children walked barefoot in the fields, so we worried about 
that, but we didn't have a very good idea how prevalent this prob- 
lem really was. In New York State, when we asked people, 48 per- 
cent of the children whom we interviewed had worked m fields 
that were still wet with pesticides despite the fact that there is a 
reentry time and that that isn't supposed to happen. I think that 
our numbers are not unusual because, in 1980, similar studies were 
done in Florida, and people's experience elsewhere has been not 
dissimilar. . 

This is a public health problem, and it matters because maybe no 
one died that we know of, although I think that could be disputed, 
but we know that people have gotten sick and gone to the hMpital. 
Last November, in Ruskin, Florida, 112 people were expos^ m a 
field which had been sprayed the- day before and had not aumcient- 
ly dried, and there was a very heavy dew. When they went m 
there, they got wet, and what they were then coated with was 
clothing full of wet pesticides- 

Eighty-four of those people '-ent to a medical center. Fifty went 
to a hospital by EMS. Thirteei of them were admitted to a h<wpital 
for lengths up to one week, ar ' two of those people ended up in the 
intensive care unit, one with seizures and one with cardiac ar- 
rhythmias. I think that when you know that 48 percent of the chil- 
dren, and there were even more adults who said they had worked 
in wet fields with pesticides, we are sitting on a situation where 
that could happen in New York State, in California, in Texas; it 
could happen anywhere. ri> » • 

We have not had another mass poisoning of the size ot Kuskm, 
but it would seem prudent to do something about it before we do 
have more people who are iiyured. The manufacturers do re«)m- 
mend lengthier tim^, so does the EPA. It is important, I thmk, 
that we educate people that these really are hazardous substances. 
I think a lot of people do believe that the government would not 
allow you to sell somethhig if it weren't safe, and that sort of up- 
holds the necessity, I think, for a strong regulation. 

Chairman Miller. You need to wind up your statement soon. 
Dr. Pollack. Sorry. I just wanted to say that 30 percent of the 
children also had been sprayed while working in the fields, and one 
of those children was eating lunch wliile he was sprayed. 
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In addition, because migrant farm workers and farmers live adja- 
cent to fields or in the fields, when aerial spraying is done, they 
also are sprayed. There is a lot of concern about the health effects 
of that Notification would help ensure at least that people know 
and could take some protective measure 

[Prepared statement of Susan H. Pollack^ M.D., follows:] 
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Chairman Killer and Members of the Select Commit t«e: 

Ky name is Susan H. PoUack, M O , I am aa instructor In Community Wt*aicin« 
and Pediatrics at the Mount Sinai School of Medicine in Kev York City. With 
Dr Philip J Landrigan, Chairman of the Department of ComiBunity Medicine at 
Mount Sinat, I have been working on a two year epidemiologic study of the 
health hazard* of child labor. This project is supported by funding from the 
y T Crane Foundation and from the National Institute for Occupational Safety 
and Health (NIOSH) My curriculum vitae is attached. I am pleased to appear 
before you today to discuss the exposure of children to Occupational and 
environmental toxins 



ways These include environmental exposures via contarelnat ion of drinking 
wafer, contamination of foods, contamination of soils in *rhich children may 



the home and on launs Uorking parents may unknowingly expose children to 
toxins brought home trom their workplaces. lead, asbestos, PCBs and 
pesticides have all been implicated In "fouling one's own nest* Lastly 
chlltiien may incur exposures at work 




Children may incur xposure to potentially ha?^ardous chemicals in a variety of 



play, and air pollution Children may also b*- exposed to chemicals in 
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Children's JE??poiur€8 to Toy ing In the Home 

On« of th© better known toxins to which children are exposed at home is lead^ 
While flaking lead paint In decaying inner city housing poses a great hazard 
to tuany children at levels that were once considered safe, renovation of 
suburban and rural ho«es also poses a significant risk, a risk which remains 
unappreciated by aany homeowners, and by those who provide do- it >ursclf 
tips. In the renovation process large amounts of lead dust may be generated 
by sanding or, even worse, large amounts of lead fujpes may be created by heat 
removal of paint. Dr. Herbert Needleoan ts here today to address the hazards 
of li'ad in dtfpth. so we will direct our testimony to other hazards 

Many hon>es in Aajerica st*ll contain ft:|fr^t,p s used to insulate pipes, bollets 
and beams While intact asbestos does not pose a health hazard, any situation 
tn which the asbestos becomes friable or frayed allows asbestos fibers to 
becotpe airborne. It is these breathable fibers that pose health hazards 
including excess of risk of two forsss of cancer oalignant isesothel looa and 
lung cancer, it was this hazard that led the EPA and the Ajoerlcan Ac^ideny of 
Pediatrics to conclude that 

"A total of approx ifuately 100 to /.OOO preosatuie deaths are 
anticipated to occur as a result of exposure to prevalent 
ccncent rat ions of asbestos In schools containing triable asbestos 
materials over the next ^0 years. The most reasonable estimate Is 
.approximately 1.000 premature deaths. About 90X of these deaths 
/in- evpi-cted to orrur aiDong persons expos^ed as school chi Idren" 
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Children may also be eitposod to asbestos at home when odults unaware of the 
hazard dlaturb tntact asbestos in the process of home plumbing york and 
renovation, or discover fraying Mbescos but fall to recognize the hazards. 
Ue have recently heard of another oanner in which children may be exposed to 
asbestos: families living in buildings with inadequate heat have stripped 
asbestos insulation off pipes in order to allow hot pipes to contribute sorae 
warmth to their freezing apartments. This removal operation, with families 
present, generates large amounts of breathable asbestos, and If frayed ends of 
insulation remain, children may have years of ongoing exposure 

Children ' ff gKP^S^^^^^ ^o Toxins at Work 

Chil-^-'n who are employed may be exposed to toxins in the workplace In 1988. 
more than 4 million American children worked outside of their homes For some 
of these children, the major health haeard of Goployment is Injury related to 
sllcers, tractors and other, otten legally proscribed, machinery But fcr 
other chllnren at work toxic exposures are a major health hazard 

Children in garment sweatshops spend long days in poorly ventilated rooms 
Shops In which leather work is perfo.tBed often reek of §olv?n^P . kW^^ 
dves . which may be neurotoxic given suft»cienc exposure over a duration ot 
time 

Some teens work for demoHclon crews which ^and!e as>m&S removiil In an 
unlicensed and unacceptable manner. Ignoran of Che risks or neivous about 
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DaVing waves » these children Bay incur significant exposure to a known human 
carcinogen. Later in life «fhen they find out loore about the potential risks 
of asbestos exposure, they may cose to our clinic to be exazained. Ve can 
exajoine theo>. but ve cannot undo the exposure. 

Many teens are esployed b> gasoline stations, where they may spend more than 
20 hours per week pusping unleaded gasoline. Unleaded gasoline contains 4 to 
S per cent benzene . Benzene is a proven human carcinogen. Studies of adult 
workers with benzene f xpo&ure have taught us chat benzene can cause leuketsla 
and lymphoma in humans. No one has yet published such a case in a child 
worker, but it would certainly seesp prudent to avoid exposure to benzene as 
much as possible New technology fot recapture of fumes, required by law in 
states like New Jersey, has done qiuch to decrease the amount of toxic fumes 
inhaled by gasoline station employees, but skin exposure remains a significant 
route of hazardous exposure 

Otildren In a nuisber of occupations have significant e^fposures to pesticides . 
Many teenagers work in lawn care and landscaping. While this used to be a job 
of lawn mowing and bush trimming, with the advent of chemical lawn treatments, 
exposure to iertil izers and herbicides has become a more coaason part of lawn 
care. Adolescents who work for lawn care companies at least know of their 
exposure, though it is untlt-^ii' how much personal protective equiprnfTit is worn 
<Aerial tre<> spraying is ofren done without such equipment, despite the face 
that pesticide spray mists down onto the appliers ) With the increasing use 
of chemical lawn treatment, more lawn mowing teens may find themselves working 
on lawns recently sprayed without knowledge of that exposure 
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Migrant farwrorker children also Incur stgnlfUant expofurt* to pesticides, 
despite federal child labor laws which proh^ult hazardous eKposurea. Children 
work In the fields for long hours, which Increase the duration of exposure. 
Lack of sanitary facilities with water for hand washing increases the 



Of bO working talgrant fariuworKer children whom we interviewed from a coffireuniiy 
in New York State, 4 boys under age 18 seated that they hod mixed pesticides, 
despite the fact that this activity is specifically prohibited as haiardous 
under federal child labor law. Three boys had applied pesticides. Pesticide 
manufacturers specify re-entry times after application. No workers should re- 
enter a fUld within that tlae. yet 48X of the children whom we Interviewed 
had vorked in fields still v-c vith pesticides. Pesticides are sp* -yed either 
aerially from planes or* In the case of orchards, by tractor. Ideally all 
workers should be notified of plans to spray fields In which they work 
However. 36X of the working children in our survey had been sprayed, either 
directly or by drift, while working in the fields. One had be'-n sprayed while 
eating lunch. 

Because migrant fansworkers (and farmers) often live adjacent to or surrounded 
by fields, the spraying of the fields fre^juently also sprays homes as well 
Of the children In our survey. 341 replied chat the jaisps where they lived had 
been «^prayed. Some growers notify residents of spray operation, while others 
do not In 1988, a Hudson Valley migrant farmworker mother testified that 
with such notification, she would have closed windows and taken In laundry 
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Without notification, spray would c- ,e in her open windows, cover dishes and 
the kitchen tabU. and precipitate asthma attacks in her sevk»rely asthmatic 
toddler. In many parts of the country, faro land previously sprayed is being 
rapidly turned into housing developoents . without evaluation of possible 
pesticide contaninat Ion of soil, jjii-und and surface waters nearby 

This is but a brief overview of the aany toxic hazards encountered by children 
In our society, but 1 hope that it will give you soib* flavor for the wide 
range and the potential severity chat may be posed to chil<i*en by these 
exposures . 

I shall be pleased to answer questions. 
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Chairman Miliar. Dr. Wilkinson* 

STATEMENT OF CHRIS F. WILKINSON, PhJ>., MANAGING 
TOXICOLOGIST RISKFOCU8, VBRSAR INC, 

Dr. WiLKiNWN. Mr. Chairman, members of the committee, I 
want to thank you today for inviting me to testify. My name is 
Chris Wilkinson- I am managing toidcologist of RiskFocus Division 
of Versar Inc,» a health risk consulting comi»ny in Springfield, 
Virginia. 

Prior to moving to Versar, I was on the faculty of Cornell Uni- 
versity for 23 years where I was a profewor of insecticide chemistry 
and toxicology and also director of Cornell's Institute for Environ- 
mental Toxicol<^- The views that I offer today are mine and do 
not necessarily reflect thc^ of Versar. 

Any examination of children's health status is obviously of great 
importance. Unfortunately, in recent years, the entire issue of po- 
tential environmental health hazards hrvS been clouded by sensa- 
tional media attention and characterized much more by alarmism, 
fear and confusion rather than Intimate scientific concerns. Un- 
fortunately, the truth and facts of the matter have ^ften been 
swept aside, and the conventional wi^om on many of the issues is 
simply wrong. 

I am pleased to have this opportunity today to briefly discuss a 
few issues that may be of importance to your committee. I am 
going to focus most of my preimred comments on the pesticide issue 
that, of course, has been very much in the fore in recent years, and 
also I am going to concentrate particularly on pesticide exix>8ures 
in the general population as opposed to some of the issues involv- 
ing occupational exposures. 

Risk is simply the probability th<it some kind of an adverse effect 
is going to occur. In the case of a chemical, it, of course, is depend- 
ent primarily on the nature of the chemical itself, that is, on the 
toxicity of the chemical, and, of course, on the level of exposure. 
Expmure is very important. 

It is frequently claimed that children are at comparatively great- 
er risk from pesticides than adults because they do in fact ingest 
more on a percent body weight basis. Certainly, children do eat 
more fruits and vegetables than adults per unit of body weight. So 
it is true that they can be expected to ingest somewhat higher 
amounts of pesticide residues than grown-ups. 

Unfortunately, this issue has been exaggerated by a lot of people 
who claim that children are at serious risk of ad'^-w health ef- 
fects, whereas the truth is that even under the verj irst exposure 
assumptions— and I emphasize "very worst,*' chL en ingest no 
more than two or three times the level of adults. I should str^ 
that this dose does not b^in to approach a level that will cause 
any adverse health effects that we know of 

What the public and the Congress need to remember in their de- 
liberations is that in this country the levels of pesticides on fruits 
and vegetables sold commercially are hundreds of times lower than 
the levels known to elicit any adverro health effecte. Up to about 
80 percent of our crops contain no detectable residues at harvest. 
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and the vast mmority of the remaining fraction contain residues 
well within l^al limits. 

When you add that to the fact that you wash the materials, you 
peel them, you trim them, and so on, it tends to further reduce the 
already minuscule levels of pesticides prior to actual coi^umption. 
Unfortunately, there are tho% who generate undue public anxiety 
by daiining that the presence of a pesticide or some other sub- 
stance in food or water is a deadly danger at any level. Such claims 
are Quite irresponsible. 

I think it is perhaps unfortunate in this respect that we have de- 
veloped in this country exquisitely sensitive, analytical chemical 
pnx^ures that allow us to go out and m^sure infinit^imal 
amounts of chemicals in the environment, lliis has been u^ by 
some political interest grou{» and advoc^t^ to give the false im- 
pression that we are literally wallowing around in this sea of 
d^dly chemicab. In my view, this is a gro^ misrepresentation of 
the facts. 

The assessment of toxicologic risk must be a scientific process. 
This country cannot afford to have its environmental policies 
driven by emotion, ignorance, or hysteria because the stakes are 
jiwt too high. The U.S. regulator) proems today demands numbers. 
That is the way we have it set up. Sadly, the science involve in 
the risk asserament process has been bent and manipulated to 
produce those numl^rs to the point where, in many instances, r^- 
ulatory polios, in my view, has subsumed scientific risk ass^ment. 

Increasingly, rc^Iatory decisions are made that are based on 
worst case scenarios and assumptions that are a)mpletely unrelat- 
ed to scientific data. The final result often beare little relationship 
to reality. I hate to come back to it again, but a good example of 
this was the 1989 ALAR scare, when public policy in t!ie U.S. was 
clearly influenced by panic, media hype, consumer advocates, and 
special interest groups. 

I think we should perhai^ ask the question why it was that after 
reviewing exactly the same data base that was available to people 
here in me U.S., the British concluded that ALAR represented no 
risk to either children or adults. I certainly hope that the answer 
to this is not related to the lead residue in the British public that 
we referred to ^rlier today. 

For the record, I do want to add that, for my sins, I was a 
member of the Scientific Advisory Panel that first reviewed the 
ALAR data base for the EPA. I must sav that the story that I 
heard this morning was really quite at odds with the way that I 
understand it and I experienced it at the time, because that SAP 
that I worked with was unanimous in the fact that ALAR in fact 
was very little risk and that the EPA was overstating those risks. 

I should add that removal of ALAR from commerce in this coun- 
try will make not one wit of difference to the health of children or 
adults in this country. Sound regulatoiy policy must be developed 
and implemented pursuant to objective evaluation of all available 
data and decisions made based on the total weight of scientific evi- 
dence available. 

As to children specifically, there is neither scientific evidence nor 
epidemiologic data to support the claim that children are alw^s 
more sensitive or risk prone than adults to the potential effects of 
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all environmental chemicals. Obviously, there are some situations, 
we are hearing some this morning, where an infant might be at 
greater risk to a given toxin, just as there are also casra in which 
adults or elderly people are more susceptible. 

In short, it is r^iUy not possible to make blanket conclusions on 
this issue. Clearly, we must continue to pursue i^earch on these 
areas and to identify any human subpopulations, children, pr^- 
nant women, senior citizens, and so on, who may in fact be at 
greater risk to certain chemicals. There are imdoubtedly various 
situations where risks associated with some of the chemicals we 
have talked atx>ut are a problem, and they should be identified. 

However, at the present time, in the case of pesticides, I want to 
stress that there are no data to sugg^ that children are at greater 
risk than adults. I believe that new or more stringent relations 
cannot be justified on unproven and hypothetical cor\jwture that 
children, by definition, are always more sensitive to the jwtential 
adverfi© effects of such chemicals. 

Thank you for this opportunity to speak to you today. 

[Prepared statement of Chris F. Wilkinson, Ph.D., follows:] 
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Pmb>a&bd Statbbisnt or Cnsm R Wilkinson, Ph.O., Manaoinq ToxKmooisr, 

RiskFdcus» Vb^ae bna* 

MR CHAIRMAN end OTHER DIOTINGUBHED MEMBERS OF THE 
COMMITTEE. Thank you for mviting me to testify todi^. 

My name t& Chhatopher Wilkinson. For the past year and a half I have been 
Managing Toxicoiogist with the RiakFoci^ DivisiDn of Versar, Inc. a private health risk 
consulting company he^uartered in ^ringfieId,VA. For 23 years prior to my move 
to Versar, I was a factUty member of Cornell University, where I was Professor of 
Insecticide Chemistry and Tojdco1(^ and Director of Cornell's Institute for 
Environmental Tosi^ogy. 

The subject that the Committee is addreiraing in these hearings is, indeed, one 
of great importance and one that has attracted a great deal of sensational media 
attention duhng the last yma or twa There has been an enormous f increase in public 
fear and oonAiaion over the potential health risks associated with certain groups of 
chemicals (e.g. pesticides) that are important parts of our modem *echno!ogy. There 
has ^so been a gr^ deal of misunderstanding on the facts surrouniing the issue and 
the development of mistrust and suspicion of both government and u?tural 
chemical industry by a substantial segment of the public. 

This is an extremely complex issue and requires a lot of careful evaluation 
before decisions can be made. Today* I wish to cover just a few pomts that I fee! are 
of importance to vour deliberations, 

TOXICOLOGICAL RISK 

Risk is deHned simply as the probability that an adverse effect of some kind will 
occur. In the case of a chemical such as a p^ticide, the potential risk to human 
health is a function of the toxicity of the chemical (i.e. its capacity to cause an adverse 
effect) and the level of exposure. In turn, the toxicity of a chemical will depend in 
turn on the nature of the chemical itself and on the sensitivity of the exposed 
individual Cn suboopulaUc n* 

RISK « TOXICITY X EXPOSURE 



Since the intrinsic capacity of a chemical to cause an adverse effect will remain 
essentially constant, the question of whether children mi^t be at relatively greater 
risk than ^ults will be determined by: 

the presence of specific physiologic or other factors that might 
cause a child to be especially sensitive to the chemical; 



' The materia) and opinions contained in thii testimony should not t>e construed in any way as 
reprewnting the views of RiskFocus or Versar Inc. 



9 J 

ERIC 



95 



factors that might cause a child to have a particularly high level 
of eiq)OSure to the chemical. 



ESTIMATING EXPOSURE 



The importance in risk assessment of having a good measure of the level of 
exposure to a chemical camtot be overstated « Unfortunately, for many.the very fact 
that a pesticide <or pesticide metabolite) is present in food or water, aX any 
conceniratioru is a cause for immediate concern. It must be realized, however, that 
such pesticide residues are present in extraordinarily low concentrations, usually 
measured in parts per million (ppm) or parts per billion (ppb). Few non-scientists 
have the faintest idea how big, or rather how small, the units really are: 



Unit 
Length: 
Time: 
Money: 
Population: 



r in 16 mites 
1 min. in 2 years 
I cent in SlCOOO 



1^ 

r in 16.0CK} miles 
1 sec. in 32 years 
i cent in $10.(M)0.iX)0 
1 person ir. China 



A few years ago we had great diHiculty m measurmg i ppm of anythmg. Now 
we routinely measure ppm and ppb and occasionally we can measure ppt (parts per 
trilbon) and ppq (parts per quadrillion). Our current analytical chemical capabilities 
are tnily amazing and they allow us to find the smallest traces of almost anything we 
choose to look for. This has tended to heighten public fears about the risks of 
pesticides in our food and water because it gives many the impression that we are 
wallowing in a sea of potentially dangerous chemicals. What we must remember is 
that we no longer live in a pnstine environment. If we choose to use pesticides and 
release them into our environment and our food supply, we must accept the fact that 
we will alwi^ be able to measure trace residues of these materials in our food and 
water. 

During the last few years there have been repeated claims by consumer 
advocate and enviroEimental groups that levels of pesticide residues in a wide variety 
of fVesb and processed fruit and vegetables are at a dangerously hig^ level Such 
claims, based on a series of worst-case assumptions and scenarios are quite at odds 
with the facts. The results of all federal (FDA), state and private analyses 
consistently show that levels of pesticide residues are well below those likely to cause 
any adverse effects on human health. Indeed, all available data clearly show that the 
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vast m^riiy of crops (^>-80%) contain no detectable residues (measured at the farm 
gate on the raw agricultural oonunodity) and of those containing measund^ residim 
man are well within legal tolerances; tmly about 1% are ftmnd to be out of oomplianoe 
and even here there is a vanishingiy small probability that they could cause any 
adverse health effects. It should be emphasized that subsequent processing (peeling, 
trimmii^, cooking etc) tends to lower these leddues oonsiderabiy before the 
commodity is ^ttally consumed; the extremeb^ small residues present in food as it 
is actually consumed is ciear][y shown by the r^ults of the FDA s "total diet studio* 

It is in^>ortant to recognize that, as the level of eiqweure to any chemical 
decreases, the intensity of any toidcolc^c effect ateo decreases. Eventually, a level of 
exposure is reached, the so-called threshold^ below which no eflect will be oteerved 
The levels of pesticide residue in fhiit and vegetables ore hundreds of times lower 
than tfwse likely 0 elicit any adverse h&dth effects. 

While there is no question that we should continue to be vigilant and, wherever 
possible, strive to improve the surveillance of our food supply for pestidde and other 
residues of ^thetic chemicals, it is my opinion that our current level of analysis is 
adequate to provide the information we need. I do not believe that doubling or 
tripling our current analytical capabilities (at emurmous cost) would provide a great 
deal more information than is already available. 



Expo^tre of childrm lo pestidde residues ia food. 



In general, adults and children eat the same fVuit and vegetables as adulta 
However, it is important to recognise that a child's diet is difTerent from that of an 
adult both in type and amount and, p gy mM t rfbo^v weighL children eat more fruit 
and vegetables than adultSL Consequently* it is true that, per unit of bo4y weight (e.g. 
intake per kg body weight) children can be eipected to ingest a greater amount of 
pesticide residues. This factor has been hi^Uy s^ssationalised and eaeaggerated by 
some and has been used to indicate that many duldren are at serious risk of suflfonng 
an adverse health impact It must be recognised that, under a worst-case scenario, 
children tngesl no more than two or three times the level of adults (per kg body 
weight) and that with existing levels of safety these small difTerencea do not begin to 
{^tproacb a what can be con^dered a hazardous teveL 

One area here that does require improvement is more precise information base 
on the dietary characteristics of infants and chOdren. One would imagine that the 
question of exactly what infanta and children eat and bow much would be relatively 
ea^y to answer, in fact little reliable information is avail^>le. 
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TOXICOLOGY RISK ASSESSMENT 



The assessment of toxicologic hsk should firstly and foremost be a sdentiHc 
process, Wbile the science of t<»dcol(^ is rapidly advancing our state of knowledge 
and understanding of how chemists exert their toxic efTects, it must emphasized 
that evaluating hunian health risks will always be a highly uncertain process There 
are many problems inherent in attempting to predict likely eflects in humans exposed 
to traces of a given chemical in food or water flrom the nnmlts obtained in rats fed 
truly massive daily doses for a lifetime. 

In the last few years we have tended to misuse and abuse science in order to 
develop and conduct regulatory poUcy. The regulatory process demands numbers 
(health guidelines, cancer risk e^imates etc.) and the science involved in the risk 
asses^ent process has been stretdied, bent and manipulated to produce such 
numbera in scieotifSc knowledge have been obviated and "resolved" by making 
a variety of coxkaervati ve assumptions and regulatory guidelines. Regulatory policy has 
intruded into the scientific ^pects of risk assessment and« in many cases, the two 
have become indistinguishable. Certainly they cannot readily be distingui^ed by 
Donsdenttsts and the result has been a kind of public washing** that, indeed we 
know a lot more about toxicology than we really do and have very precise 
methodology for evaluating human toxicolc^cal risks. We do not. 

Because of the natural desire of regulators to remain firmly on the side of 
prudence, the risk estimate that are developed are typically based on a series of 
worst-case scenarios and hi^ly conservative policy c^sumptiona The fmal result is 
often so conservative and hypothetical that it has tittle or no relationship with the 
real world There is also little doubt that many of the important regulatory decisions 
being made tod^y are based on factors completely unrelated to science. A good 
example of this was the Alar saga of 1989, After reviewing precisely the same 
datab^ as that considered by the EIPA« the British conclusion on this matter was 
that even the highest Alar residues in food constituted essentially no risk to either 
adtdts or children. There is no question that regulatory action in this cotmtry is often 
strongly influenced by public (pinion and Alar is a prime example of this. 

This is the primary reason why it is so important to improve the 
communication process and raise the public's tmderstanding of chemical and other 
risks so that issues of this type can be placed in better per^>ective. Only then will the 
public be able to play a more effective role in the regulatory procesa 

We muat strive to improve the level of scientific input into our regulatory 
decisiona Sound regulatory paiuy can only be developed and conducted on the basis 
of a complete, objective evaluation of all the available data and deci$i<ms must be based 
on the total weight of evidence twailable. Clearly, informed subjective value 
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judgement are nec&mry but unfounded emotional bype should not p^y a role in Lbe 
process. 



Are ehildrm inher&tify monr smsidve to the adverse effects of pesticides ond 
oth^ chemicals f 



A conventional wisdom has developed that children are alw^ more sensitive 
than adults to the action of pesticides and other ^tbetic chemicala This has become 
a highly emotional issue that has both angered and fH^ten^ people. But where is 
the evidence to support this view. 

At the present time there is neither scientific evidence nor epidemiologic data 
to support the view that children are always more sensitive than adults to the effect 
of environmental chemicals. While certainly there are some situations in which 
infants m^t be at greater risk to a given toxicant, there are others in which adults 
or older people are more susceptible. Few^ if any, generalizations can be made; each 
situation must be evaluated on its own merita 

The possibility that certain human mtt^pulatlons (children, senior citizens, 
pregnant women etc.) might be more sensitive and consequently at greater risk trom 
certain chemicals is certainly something that should be careftilly considered and 
evaluated and it is true that in the past> we have not given as much attention to this 
as perhaps we should. As a result we don't have as much information as we would 
tike to have and this tends to ^ghten people. There are many foretellers of doom 
who expound the philosophy that *'if only we conducted the appropriate tests* we 
would be sure to uncover a serious problem On the other hand, there is nothing to 
suggest that any problem exists. 

While mote information is alwa)^ advantageous, it should be emphasized that 
data on child sensitivity is extremely difTtcult to obtain. Extrapolation fh>m the effects 
of chemicals on immature rodents or other animals is of questionable value and 
epidemiolf^ studies with groups of children are equally dlifllcult to conduct and 
interpret. In the case of pesticide residues, there are no data to suggest that any 
problem exists. // is difficult tojustify^ developing new and more stringent regulatory 
policy on the unfounded assumption that children are more sensitive to the potentially 
aduerse effect of these and other environmental chenueals 



As a nation we have limits resources to identify and resolve technological risk. 
Consequently, we must be eactremeb^ careful to establish our {Mionties so tLat 



THE NEED T O ESTABLISH REGULATORY PRIORITIES 
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attentioQ and precious resourcea are sot «)tiandered on trivial uDproductive issues 
that have no impact m reducing risk or improving public health. All resources that 
are Amneied into one area automatically roepn that there is less for resolving some 
other possibly more important issue. / am concerned thai many of our regulate 
priorities are currently being dictated by the emotional, non-scieniiflc claims and 
demands of a few higfdy vocal individuals and organizations. In my opinion, these 
todividuats are do a serious disservice to society by causing needless fear and concern 
among a large segment of the public and placing enormous pressure for immediate 
(often unnecessary) "action** on state and federal legislators and regulators. 
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Chairman Miller. Mr. Feldman. 

STATEMENT OF JAY FELDMAN* NATIONAL COORDINATOR. NA- 
TIONAL COAUnON AGAINST THE MISUSE OF PESTICIDES. 
WASHINGTON, DC 

Mr. F&LDMAN. Good afternoon. Thank you for the opportimity to 
speak. 

I am Jay Feldman, nati(mal coordinator of the National Coalition 
Against the Misiise of Pesticides. I would like to note tiut our staff 
toxicologist, Katherine Carr, play^ a very important role in as- 
sembling the information in the written testimony. 

There is no dispute that the volume of use of pesticides is huge 
in this counti^. We are talking about 2.6 bUlion pouncb of insecti- 
cide, fungicides, rodentiddes, antimicrobial household pesticidira^ 
as well as wood pr^rvatives. The expraure scenarios are great for 
children as well as the general population. 

We have talked a lot today about food use exposure. NAS looked 
at just 28 pesticides of over 70 carcinogenic pesticides and found 
them at toiemnce to be responsible for iK>tentially over a million 
cases of cancer. Contaminated air has been looked at by a recent 
national nonoccupational pesticide exposure study by EPA, whith 
found at least five pesticides in indoor ambient airs at levels 10 
times greater than outdoor air. 

Another study looked at chlorpyrifos, which is a widely-used in- 
secticide used around our homes and in this building, perhaps, for 
cockroach control, most notably, applied at normal levels, found 
substantially higher (X)ncentrations at the infant breathing zone 
compared to the adult breathing tone, which is clraer to floor. 

Ground water and drinkii^ %7ater, 77 pesticides found in the 
ground water of 39 states. Then lawns, and playfields, and schools, 
of the 33 most commonly used pesticides on lawns, 9 cause cancer, 
10 cause birth defects, 3 cause reproductive effects, 9 cause liver 
and kidney damage, and 20 cause neurolo^cal effects or are known 
to affect the nervous sj^tem. The point is, within th^e exposure 
scenarios, we have behavioral effects which put children at signifi- 
cant and unique risk. 

Moving on to the question of specific adverse effects to children, 
which I was going to go over until the previous testimony, it is very 
important to point out that we are not just looking at a question of 
how much is mgrated, although, y^, that is a m^r element of the 
discussion; we are looking at the unique qualities of children that 
put them at substantial nsk, which was not addressed by the previ- 
ous t^timony. 

Because growing children are more active than adults, they re- 
quire more food and oxygen, a higher dose of exposure. But more 
importantly or as important, we are looking at qu^tions of li- 
ners to absorption oi toxic substances whi<m are not well devel- 
oped: the blood brain terrier; skin absorption has b^ found, for 
instance with chlorpyrifos, to be much hinier in laboratory studies 
in young animals rather than or comparM to adult ftnjmft ] fi 

Children are less quipped to manage toxic exposure. Kidney and 
li^ organs, which, as you may know, are detoxification organs to 
excrete foreign substances, are incompletely develops at birth. 
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Immune 8>^ms are not as well developed. Neurotoxic effects 
simply are greater in children. 

The NAS looked at the issue of mental health and found tha^ 12 
perrant of 63 million children in ^e U.S. suffer one or more 
mental dirorders, and it did identify toxic sul^tancra as contribute 
ing to thex risk factors. 

Organophosphates, which are one of the most commonly used 
class of pestiades in the United Statra, do undergo neurotoxic test- 
ing but only for limited screens to assess delayed paralytic reaction 
following high exposure. 

The susceptibility to cancer-causing effects of pesticides or car- 
cinogens is much greater in children than adults. Again, not a 
question of volume of ingestion but vulnerability of the population. 

The National Cancer Institute conducts a study in which they 
looked— an epidemiolocical study, I should say, in which thev 
looked at household ana garden praticidt^ and correlated that with 
home use and found that childhood leukemia represented a seven- 
fold increase in those households compart to households where 

farden and household pesticides were not used. Between 1950 and 
986, the last year for which good data is available, the incidence of 
childhood cancer increased 21.5 percent. 

There is no question that farm worker children are the first in 
line. I conducted a series of hearings in Florida, Texas, and Califor- 
nia in 1979 and 1980 for the EPA, and there is no question that the 
lack of control is just rampant. It is not uncommon for bell peppers 
having just been sprayed that morning to be cut open and uwd as 
cups by children who are waiting in care on the edge of the fields 
for the parents to go through the day's work. 

Toxic sensitization is increasing. The question of chemical sensi- 
tivity is one that hes to be looked at. 

Let's quickb look at the r^Jatory system. We have talked 
about this qiiestion of exposure, volume of use, vulnerability on the 
pwwt of children, what is the r^^atory system doing or not doing? 
The point is, EPA is not looking at these exposure scenarios. 

We have in our office, which I would like to submit for the 
record, a 1990 internal memorandum in the EPA Toxic Exposure 
Branch, in which the astounded reviewer, in a memo to his super- 
visor, asked, "Am I to assume all residential expcwure, incluoing 
all indoor and lawn pesticide us^, are excluded under rer^istra- 
tion until it is completed in nine y^rs?'* implying that the answer 
was yes and that his instructions were not to proc^d with those 
kinds of analyses. 

GAO reported that EPA usually develops separate cancer risk es- 
timates only for the U.S. population overall. In an EPA lawn 
memorandum in 1989, again, reviewers were astounded that EPA 
failed to collect information on residue on lawns and landscapes 
and dermal al^rption so as to be unable to adequately aswss the 
dose i^ue that the previous witness raised. 

Negligible risk policy has been embraced by EPA and adopted as 
of 1988, in which EPA wholesale neglects implementation of the 
Delaney clause of the federal Food, Drug and C^metic Act, Section 
409. 

The point is, EPA is not only dismissing the vulnerability of chil- 
dren to carcinogens, but it is not looking at multiple exposure. If 
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we are looking at the fact that we roister 12 carcinc^ns in the 

Eroduction of pmticides in the production of citrus, then we should 
B locking at multiple aggr^te exposure. On top of that we need 
to look at nondietary exposure and ultimately look at the toxic 
body burden. 

Finally* again, a r^^atory and statutory problem of working 
with a risk/benefit statute. The risk/benefit statute assumes that 
we need to introduce toxic materials into the environment because 
they yield benefits to society at large. That is how it is described. 
In effect^ what the law is doing is weighing human health against 
benefits to individual economic intcresU, not national economic in- 
terests. 

Therefore, it is incredibly rasential to us in the public and to you, 
we believe, in CSongress, to look at whether the assiunptions associ- 
ated with and benefits of pesticides are in fact true. The fact of the 
matter is, we are showing increasing insect r^istance, ^n^ed resist- 
ance; 447 insect specie are showing resistance. We lose 30 percent 
of the value of crop production to disease. 

The curr it methods of assessing benefits and the implied as- 
sumptions L.nought to that analysis, which, in effect, in the pesti- 
cide area justifies this h^rii^ today are simply unfounded. There 
is no benefit in the area of agriculture for many of our crops to 
introduce toxic materials when least toxic or nontoxic meU>ods 
exist. Similarly, there is no benefit to introduciug pesticides in a 
lawn when cultural practice can be used to achieve the same end 
goal. 

There are a numl^r of suggestions we have in our testimony to 
change and protect us in this regard, maintaining state authority 
to exceed federal standards is one that we urge you to asero in on, 
as you may have in the past. 

Thank you. 

[Prepared statement of Jay Feldman follows:] 
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PR£pahrd Statbmknt of Jay FKLDaiAN, National Oooroinatob, National 
Coalition Aoajowst the Misuse of PBffnctDss, Washington, DC 

Mr. Chainnan and members of the Committee. Thank )«ju ior the 
oppoitimity to address you today on a pn*!em of extreme importance to the 
tnit^ and our membership -environmental toxins and their ekects on 
chikiren. 

.1 am Jay Feldman, National Coordinator of the National Coalition 
Against tte Misuse of Pesticides (NCANfR. NCAMP, founded in 1981, has 
been working with local groups and people across the United States and 
around tl« world in an efiort to ensure safety ftom pestiddes in our food, 
water, land and air. membeiship, induding tftose living in urban and 
rural areas, on and off the farov is composed of pec^le, induding 
approximatfily 200 community-based groups in nearly every slate, with 
oonceins about a range of p^dde-reiated issues who seek to reduce and 
where possible eliminate pestidde exposure while promoting alternative 
metiKxis of pest control which do not rely on toxins. 

NCAMP focuses on the threat of one major group of toxins, pestiddes. 
The huge volume of pestiddes used annually for agricultural and 
nonagriculturai use, which the US Envlnonmental Protection Agency (EPA) 
estimates at 2.6 billion pounds In 1988, raises serious questions about public 
exposure to knovm toxins. Children are among the nujst vulnerable 
population groups of those exposed Taken together, this would suggest the 
need for ^?edal attention -with diUdnen in mind- to pesttdde use patterns, 
residues following use, protective risk calculations and the availability of 
alternative methods of pest ccmtrol. And yet, notWng approaching this is a 
part of the regulatory review and restrictions governing the use of poisons that 
are purposefully added to the environment In homes, schools, parks, along 
rights^f-way, and on farms. While children occupy a very spedal place in our 
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culture, dey do ml oocui^ « spedid i^ms in am envtenumn^ healdi 
poUdes. White diUdren m spedal to us sD, they m virtually igpsmd in the 
se«db« of pesUdde pidlcy. 

The driving ferns bditnd ummjiectivff p cst lddg regulaiory actions is a 
risk-b cncflt standard in the Federal Iroectiddc^ Ftn^jtefate as«l Rodenttdu* Act 
(FIFRA) i^kh w^is htmim U& against bem^ts tmBvidual ecr^nm^ 
intovsls. And in we^ibg hmnan tfie y^mg Uv& are not pmtected. 
Thb ^nfbte inequity ami iiriustice pendsts vmdsr a icgulatisy system that Csils 
to oonst^tefr %tfi A any oltkil analyi^ the «4vaiIal4U^ ol aiten«ative mm-lDxic 
or least todc n^diocto of pe^ oontiti A critfe^ andysb in Uib area, if 
imfritemented by the Envinrnmental FMectton Agei^ CBPAl wmld fimi diat 
there is no benefit to potsontsig cfdtdmi dmm|^ ttte use of lawn care 
p^ifi^^ for p«»iiftp^j when altemalive tnetfwds d omtrol exist or aesthetic 
goals are beli% pumied. A poUcy such as thte would ultimately {mtect 
vuinmUe group, such as chfidren. Instead, the existing regulatory system 
invites the dewi^iinent and sale of more and mem toxic pxoducts wUhmt 
enooun^ing or kSxtog d^ transitkm to altonative medtods of pest 
managpn^ffnttf 

While tiiis p roce ed^ die scientific oanummity and general public are 
increasii^^ aware of die inevBissiom to ptiUic teildi and ravtonmental 
quality thtt result horn pesHdde use in agriculture^ forestzy, and uriian 
environments. The spedal vulnmhiBty of ycmng pemte to pe^teide exposure 
to easily reoogniwd 1^ virtue of dirir bdiavioial aiut lifestyle differences as 
wd as {riiy^iologlcal ffi^tois associ ated widi age. In re^xu^^ healdi 
professJonals^ oomnundty-based ciganEsationfl^ sdtocd admfad^ratorsi, day care 
center wort^rs, and odiers widi an interest in protecdi^ children are 
(piestianing traditional pnctioes of pest onttrol and luppoting alternative 
medtods duit do not pose unneoessaiy risksL In pdl after polL pec^le are 
saying that they do not want to be exposed to pesdddes. 

L Chfldrai Are Particulady VulnciaMe to Festlcidca 

Pesticides are poisons by nature and threaten I^th with immediate or 
acute toxic e£fiec(s imn expo^ire is rdatfi^y hig^. Acute s]fmptOT\$ of 
poisanii^ inchute dizziness^ ittusea^ he^iaches^ rashes^ sensltizatiGm; and 
mental discnfentatian. hi additkn^ Iw tevei esqxssure over a period erf time 
may result bi dwonic healA eSects. Exisdng Bterature links pesdddes to a 
rai^ of duvHtic healdi effects inchtdlng cancer, birdi defects, genetk damage, 
neundogicat psychdogical, and t)duiviorat effects^ blood disorders, 
reproductive effects^ and abnonnaUties in liver, kidney and immune system 
function. 
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In dcMition to tl^ir active Ingredients designed to kill son^ target pests^ 
pcstidcfe products contain inert ingredients which are not listed on the label 
am) indude everything else, such as asntaniinants, emulsifieiB, solvents, 
piesOTOitlves, mi anti-volatility agents. Infoimation on the effects of pesticidal 
active ingiedtents is required by law and available to tfie public However, a 
pesticide fbnnuiation may oon^t almost entirdy of inert ingredients, yet these 
are convened trade seoet infonnatkm and the jniUk Is wM allowed to know. 
Of the 1200 inerts^ EPA knows 55 to be of 'loxiook^cal ooncem" because they 
have beoi slwwn to cause cancer^ nerve damage, adv^me leproductive effects, 
or otter chronic effects. In some esses the inert ingredients may be more toxic 
dian tl^ active ingredient in a pestidde formulation. EPA does m>t have 
adequate data to assess dte toxicity of 700-800 of Ute Inerts and regards about 
275 as innocuous. 

No one kno%vs how many Americans are acutely poisoned by pesticides 
each year because there is no centralized, nationwide program or policy to 
cxillect this iniiMTnatiost, However, statistics available frcm) a variety of sources 
Indicate die number of poisonings is ^gnificant espedaDy for chiicfaien. Of the 
63345 pesticide exposures reported to Poison Control Centers in 38,002 
or 60% representee ddldren under age 6.^ A Consumer Product Safety 
Commission survey of emergency nxmi admission in 19SS foimd pestiddes to 
be the most fteqi^t cause of poisoning in young children, following 
medidnes.^ 

IL Pesddde Expomv to Childien is Varied and Wide^read 

We are experiencing a national pesticide exposure dilemma. As the 
mm^^er of surveys multif^ks, the severity of &^ problem is disturbingly 
apparent While purposefitUy introduced into the environntent Ifx an 
intended target tl^^e pdsons insidknisly Rnd their way into our children's 
h(m^, playgrounds, playing fields, water supplies, sdiools, day care centers 
and food Pestidde re^ducs in food and the ingestion of these diemicals 
represents a s^ous conoem whidi has been weU documented. In fact, EPA 
has called it one of the three most serious public health threats, next to worker 



' Litovitz, T.L. et al 1988 Annual Report of the American Assodation of 
Poison Control Centers National Data CoUection System. American faurmt of 
Entergenof Mfdidm 7.495-545, im 

' IPA loumal. May 1987, p. 27. 

US. Environmental Ptotection Agency, Unfinished Business: A Cmnpemtive 
Assessment Emrironmentat PrtHems, Wadiington, D.C^ 1987. 
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Noc-fbod reiated pesttdde exposure tfinni^ indoor and wxdofff air, 
suffices and landscapes are vay real for children. A fom-j&u cdd MkMgan 
boy spent five smtte in the luspital last reo ov g in g from sevcit^ metcuiy 
poisonl]^ His parents had painted the intolor of thdr home with a paint 
containing a mercuric fungkide ami his exposure to tiv^ mercury vapcm 
renda^ nim unaUe to vmlKp inttablcv and caused his skin to stougfi off after 
a painful rash.* th WSO, a CaBftxmla in£ant %vas rushed to ^ hospital %vha« 
he suffered resplratMy airest Qiganopho^l^ poisanfi^ was mispected and 
lat^ confined even dtoi^ his parmts h«i kept him away from hcraie 
difiing termite and roach Sfmying soon after his birth.* CaUfkmia Dmartment 
of Food aittS Agriculture suifHir^ fiound dilori^Tifips CDurdian^ on wh 
taw^ food preparation surfaces, and the infants dothing 

The important contribution to total pestidde exposure that may be 
attributed to contaminated house dust air, soil surfaces^ and water has not 
enjoyed the same media and regulatory attenticm as food residues. It is vital 
to realize that the dangers of p^ddes go beycmd food issues and, in fact, 
exposure through other media may be far greater ami dueaten^. 

We will summarize (he range of exposure concerns as they affect childr^ 

A. Food Issv»« Trlgg^ Conccm 

Festidde residues in food have attracted impcstant public intention. 
Beginning in 1^ tvith puUic attention focused on ethylene dibromide (ED6) 
<a carton causing grain nmdgant) contamination of graiiHbased fbodstufEs, 
public concern <rf pesddde r^dues staged. Food industry poUs in ^t year 
dKnved a dramatic diift in public concem with pestidde re^dues in food, 
ranking it ahead of traditfamal food safety issues, such as coJorii^ dyes, salt 
chote^eroi etc. More recendy, daminozide (Alar)*** reridties in aj^tes and 
af^le products raised ptibBc concern yet again. Qting tl^ high cancer risk to 
children and infants who consume apples and apfMe products much more than 
adults, tl^ Natural R^ources Defense C<Hmdl and wier interested parties 
petitioned US. EPA in 1986 to ban the use of Alar on food,* which expedited 



* Center for Disease Contrc^ ^Mercury Expc^ure from Interior Latex Paint 
- MidUgan," Marbidity and AtotaUly Weddy Report 39(8):125-126 (1990). 

* C^ter for Disease Gmtrol *Festidde Poisoning in an Infant - 
CalifOTtia," Morbidity and MarMty Weddy Report 29C^ (1980). 

* Natural Resources Defiense Council July 2, 1986 Ptess Release: Grxnips 
Rle Petition to Bar CanoerCausing Pfestldde fram Ibod. 
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an otherwise unrespmsive regulatory process, lading to marketplace pressure 
and voluntary cancellation by the mamifacmrer (or food uses.' 

^dicf Indicate Contain imted Indoor Air Repments A Significant 
Smuce Of Expimue 

WA's NonOccupatkmal Pestldde Exposure Study or NOI^> ndeased in 
January, 199(^ found in t)^ majority of hcmseholds sampled at feast five 
pestiddes in indoor ambient air at tevels often tm times greater than lev^ 
measured in outdoor air * While KOFES set out to determine hcnisehold 
pestldde exposure through air, drlnUng water, food and dermal contact the 
efforts to evaluate exposure via routes other than air were mtidi less 
comprehensive and ino^dudve. However, NOPES does suggest ti\at house 
dust may be an impOTtant source of eiqx)siire espedaDy for infants and 
toddlers, noting potential dermal contact, ingestion, and inhalation of 
stispended pai^cles. In additicm, a study published by Fenske^ et aL in the 
Amerkon jourmj (rf PiMk HeaUh in June, examined health risks assodated with 
pestidde residues in air and cm surfaces* Chlorpyrifbs, a conunonly used 
organophosphate insectidde, was applied acoordii^ to ncmnal broadcast 
application tedmiques.* ^ibstantiaUy higl^ dtk^pyrifbs ooncmtradms were 
measiu^i in the infant breatidng zone, whidi is dioser to die floor compared 
to the adtdt bteathii^ 2one. Moreover, ventilaticm had far less impact on 
decreasing infant breathing zone levels Aan adult breathing zone levels. The 
study comjuded that exposures to oi^ganophosphate insectiddes "fdlowing 
properly conducted broadcast applications could result in doses at or above the 
threshold of toxiodpgical response in infants, and should be minimized 
through appropdate regulatory pc^cy and public education." 

C Groundwater and Drinking Wat^ Add to Exposure. 

Dr. George HaUberg %vith the Iowa Department of Natural Resources has 
published widely on groundwater pollution and remarks ''pestiddes are 
leaching through the soil and into groundwater far more commonly than the 



' 54 FR 47492 November 14, 1989. 

• US.-EPA Nonoccupational Pestidde Exposure Study (NOPES). EPA/6CK)/3- 
90/003, Januaty 1990. AtDK»pheric Research and Exposure Assessment 
Labcnatory, Researdt Triangle Park, North Carolina. 

• F^nske, R,A. et al. (1990). Totential Exposure and Health Risks of 
Infants following Indoor Resickntial I^tidde Applications.** American journal of 
P^ \ie Health 80(6>:689^ 
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preo om g p Uona of a dec»ie ago wouki have pmttded"^ EPA's OfBoe <tf 
S^estkide Fixyaros Stiviwmmental Rite & Gnntstdwater PR^ctSon Bnmch dtes 
the detedkxi of 77 pe^Od^ in 39 states fai thdr most reoem report'' Results 
of National Pe^idde Siirwy, an EPA effort to survey a sepiesentative 
san^le of dHnking water wdb nationwide for pesticides and nitntes, wiD not 
be released offldauy ttntO thte FsH Howev^^ preliminary results indicate 
wUteqinead detections of idtiate/nitrtae contaminatkm.'' The toxic efiiect of 
nitrites is mettesM^oUnemla. Infants are pankulariy susceptfUe to nitrate- 
iitttupced mettiemo^obbtemiar abo known as bli^ bal^ syiumiMv because of 
their low Add production^ latige numbers of nitrate-redudng bacteria and tl\e 
rdativdy easy oxidatbn ol Mai hemoglobin.^ Iowa's 198M9 state-wide rural 
w^-water stffvey rqxirts dut 183% erf pivate; rural wells ccmtain nitrate 
oonoenirations exoeeding recommended health advisory levels.'* 

D. Children May Encounter Dangerous Levels Of Pesticide 
Contamination (ta Lawnt^ Playflelda, And At SchooL 

The US. General Aocountli^ C^oe (CAO) estimates 67 million pounds of 
pestiddal active ingredienis are qiplied to US* lawns annually.'* Uiten Pest 
Mmi^mmi, a National Academy id Sciences repent suggests that "suburban 
lawns and gardei^ receive heavier pe^dde applications tium most other land 
areas in die United States"*'* b nK^aiix^ d^ Department <rf Kealdi S^vices 



^ Hallbeig. G.R (1989). "Pesticide PoUutton of Groundwater in the Humid 
United States". Agriadture, and Emrironmatt 26:299-367. Elsevier 

Science PuhUsheis, Amsterdam. 

" U&'EPA. Pegtxides m Crmnd Water D(da Ease 1358 Maim Report. 
December, 1988, C^Bce of PesdcUe Programs. 

^ UA-EPA. Press Advisory Sept^ber 1, 1989. TPA Releases Interim 
Results of Naticmal Survey erf Pesticides in Mnking-Water Wells." Offtoe of 
Pid>lic Afiiairs, Wasl^i^tcnv DC 

" Ellenhcntv, M.J. & DC. Barceloux (1988). Medical Toxicoios^, Elsevier, 
New Y<^ p. 844. 

^ Iowa State Department ttf Natural Resources. Iowa State-Wide Rural 
WeD-Water Survey 1988-89". Des Moines, lA. 

U5. General Accounting Office (CAO). Untm Care Pesticides: Risks Remain 
Uncertain Whik Prohanted &^ Oaims Continue. Washington. DC GAO/RCHI> 
90m. March. 1990. 

^ Natk>nal Academy (rf Sciences (NAS). (1^). Urban Pest Management. 
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received a rash of complaints from diildren expertexidng rashes, l^ulaches, 
and even a sw^dten face m a result cf pesticide use at ttie sdmA.^ In many 
cases stiMieRts had been playing on pestidde treated fieldSL 

While statistics cm potemii^ in ^:hooSs are m>t availaU^ NCAMP receives 
nun^ious inquires bam sdmA Mlministrat(»sf, t^Ki^s, and parents who are 
con c e rne d over the use ctf pesfikides in Ihdr sdm^ Many of diese remnsts 
are bom t^texs ^ parents wift children who bdieve fMx health has been 
affected by pestiddes used in or around schools. Schods frequ^tiy use 
dtendcd treatn^nts on a regular basis regardless ot whefter or not the pest is 
present and applications are often doi^ bf untrained individuals. In May 
1989, for example, a We^ VIrgfnia (unter Mf^ sdtoiA vm closed by die 
National Institute (rf Occupational Safety and Health after conoentratkms of 
ddmtane eleven times the evacuation threshold were found* The dilordane 
hsd been misaf^^IM by the school )anttor.^ Tm onphqrees of a YMCA day 
care center in Massachusetts have challenged tiie Ya fdUcy erf weekly spraying 
of c3fganophosphdte insecttddes fc^ cockroadi amtnd.^ The insecticides u^ 
chlorpyriCos and jmqjetamphos, are noranally applied every one to three 



E Behavtoal Differences Increase a Child's Uk^ihood of Attaining a 
Toxic Exposure. 

Children are much more likely to crawl aroiuui places treated by 
pesdddes or to roll on turf or dtob throti^h shrubb»y that has been sprayec 
Th^ are also more likely to ptft ddngs into dtdr n^th. Riitlteiuiuie, 
Fenske's work mentioned above indicSates that pesticide concentrations are 



UL Pesticides Present Specific Adverse Effects in Chfldren 

A variety of age-related physSoiogical factcns explain the increased 
sensitivity that chDdren facae. N«rt cnuy do younger and smaller people by 
nature receive a higher dose of toxins, they have a decr^sed ability to 
eliminate toxins and their target organs may be more sensitive to toxic effects* 



^ Vrcan, L ""Are Pestiddes a Cause for Conoemr Scfaxrf and Cdlege 
Product News. February, 1987. 

^ National Coalition Against the Misuse of Pestiddes. TedmiaU Report. 
May, 1989. 

"Y fires pair who fought toxin use at day<are center." June 20, 1990. 
The Patriot Ud^. Qirincy, MA 






ERIC 



110 



In addidoiv the piobobOity <tf «n ^fect mdt m cancer, which requires a period 
cf time to ctevdop aft^ eftpcsw^ is enhanced if exposxm occurs early in tife. 

1* Becme Siey aie growlitg and more active than adults, children 
icqttlve moic food and oacygcn. Thtu^ they receive a higlm dose of 
tcndM pa* pound of body wd^it 

At one tcsdc waste site, the difference in exposure between an Infant and 
an adult was calculated TTie 15 pound baby had an exposure to contaminated 
wdt WBto- 5 times gre^ dian a 1% pound adult in itm same fiamily. The 
calculation took into account the greater ocmsumpticms of water and d\e 
absorption from bathiivz or stowerii^ but mit ti^ increased food or air 
consumptioiB t>y kids.^ 

2. Young peqple also receive higher doses twcause the twrias to 
absorption of toxic substances are not wdl-itoreloped in infants and 
chOdmi. 

Their g^tro-intestinal tract is more permeable and pinocytosis, the process 
by which odb actively transport a compound across ceU membrai^, is 
imi«ased«'* For example, upon review c£ the scientific literature. The Natural 
Kesouroes Defense Coundl found that youi^ htunam as well as all other 
spedes studied^ absod> to^c metals such as lead and mercury with 
dgniffcandy greater efiidency tftan adults.^ Adults absori> approximately 10% 
ci an oral dose of tead^. a citild absorbs Similarly the blood-brain 

barrier, which serves to protect ihe adult tnain from toxic exposures, is not 
fully developed at birdt FUrthermmr absorption aooss the skin may be 
more efBdent in young people. Studies in infant rats have demonstrated 



* Harris, R.H. et aL (1984). ''Adverse Health Effects at a Tennessee 
Hazardous Waste Disposal Site** Hmmtous V^e 1:183-204. 

^ Calabrese^ E|. (1986). Age and SusceptMity to Toxic SubsUinces. John 
Wiley & Sons. 

Natural Resouroes Defense Council (NRDC). IntoUrabk Risk Pesticides in 
Owr Ot^rm's Food. February^ 1989. 

^ Coyer. KA. Toxic Effects of Metals" in Casarett ami DauU's Toxicolagy: 
The Basic Sdawe of Poisons. MacmUlan Publishing Co. 1^. p398. 

^ Klaassen, CD. "Distribution^ Excretion^ and Absorption" in Casarett & 
DaulVs Toxicology: The Bask Science <^ Poisons. Macmillan Publishing Co. 1986. 
p. 43. 
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ixm^^Ksed ddn abscnpttoi of ditor p yr ite rdfttlve to •dultSw'' Althou^ tite 
rtrfttum oofmunt <xr oidcnxio6l ston twri£r of the lirfant Is oonsldered to be 
fiiDy devdoped, the o^m^bUlty of inftnt debt has not been measured^ 
Howerav im oye ct ed fiilaBtfes aoux^ dtfldren tmted for Hce wMt maiathion 
or Undaite, have been attributed to htoeased penmaUUtjr of diikticn's sldn.' 
Aiso, comntoji skin oondittoro o^perfenced bjr kids sudi as rashes and dryness^ 
are kmmn to reduoe the barrier pnqioties ik ddiu" 

3, Young pepple m less wdl^equlpped to manage toxic expoaui e a once 
they occm. 

ISoth tte kidney and liver, which functton hi the detoxification and 
exoetton of fc^dgn sidxstanoes, are imnmpletely devetcqsed at birth. This 
ocmtributes to the ims^eased toiddty of sids^anoes to i^wboiro.'* The ymmg 
aae abo less capable €4 bimiii^ ampler important detoxification 

mediuiisDt Prcrtein bimiing fimcttoi^ by segrcgatii^ foreign diemfcals^ 
making titan le^ likdy to r&idi tiidr ^te of loodc actfoa A leomt tevlew 
reports that for 30 drugs tested, human in&nts ahnost always dis^yed less of 
the drug bound to plasna prcMein than yrang or middle-aged achilts.*^ 

C FbiaUy, some taiget mgrn systems^ paiticulariy In tte very young 
ddldf m iounature and thus more susceptible to toxic insolts oampared 
to adults. 

The child's immune system is immature for the first two years of life. 
Many pestiddes affect tte immune system and damage there can result in 
increased prc^kms witti allesgies, asthma and hyp^^nmsitlvity to chemicals 



^ Shah* P.V. et aL (1987). tZlomparison of the penetration of 14 pestiddes 
through the skin of young and aduH rata* Jmtrnal of Toxicvbgy and 
Enmmmmtat HtaUh 21:353-366. 

^ Wester, RC et aL (19W)* In vivo percutaneous absorption* in 
DenrnttatoxiaOogy, Third Edition. Hemisphere, Washington, DCSiah^ P.V. et aL 
(1987). Xltopariscm of ttte penetration of 14 pesddd^ throu^ tiie skin of 
youi^ and adult rats.* Jtmnud ef Toxicotcgjf isnd E mi ro nmm tal HealA 21353*366. 

" K Bainova. (1^1). "Dermal Absorption oi Pestiddes** in Taxia^ogy df 
Pesticides World Health Oiganizatioiv Copenhagen, p. 41. 

* Wester, R.C 

* fCaassen, CD., pp. 49-51. 
•NRDC, 
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and a reduced ability to combat Infectioxis and cancer. In a community 

Xed tt> coRtfuniiiated drinUf^ water in Battle Creek, Midt^gan. white blood 
whidt ane key cdb In tite immtu^ systesn, w^ ataonnaQy ]ow in B% 
advtlts, and 37% d diOdien.^ Also, a child's reproductive system does not 
mature until puberty. DBCP, a soil fiimigQnt pesMde, was canceled because 
it was shown to cause steitilty in adult male workers." Studies in rats show 
that it tate only 1/^ the dose to cause sterility in a rat going throv^ 
puberty as it does to cause sterility in an adult rat A young man in 
CaUfomia, opposed to DBCF in well water as a diild, fmmd at age 21 ihal he 
was sterile and that the damage to his testes looked like typical DBCP 
damage." 

A. Neuiotoxidty^ Or Effects On The Brain And Nervous System, Axe 
Greater in CklldmL 

The young have been sim*m to be at ^at risk to the neurotoxic effects 
a number of toxic substances induding pesticides. Of the 31 neurotoxic 
metals, pc^ddes, and other or^nics anal;/zed by Calatnese in Age and 
SuscxpfMiijf to Toxic Su^nces, Ihere was ,sn age-reiated difference in 
susceptibility for all l»t two.^ In 66% of the cases with age differences, the 
ymmg were more susceptible. Many of pestiddes in use are neurotoxins. 
Neurotoxic pesdddf^ effects can range from headaches^ dizziness and memory 
loss to kandi^ disabilitteSir hyperactivity^ seizures, numbness in the hands and 
feet ami pennax^t Imin damage. 

The developing nervous system is particulariy vulnerable to neurotoxins 
for several reasons. As moitioned prpviousty, the blood-brain barrier is not 
ftiBy developed. In addition, myellnaticm, the process by whidi nerves are 
coated with a fat-like substance called myelin^ prepresses most rapidly in the 
first two years but is not complete until adc^esoenoe.** Alsa developing 
neurotrartsmitter and hormone ceil receptors in the brain are vulnerable to 
disruption by iteurotoxic agents. For example, exposure to the insectidde 
endosuifan when neuiotransmit^ receptors are forming, affects the number of 



* Faigoi, B. (1986). XHiildren and Toxic Chemicals * loumai of Pesticide 
Refamu f ummer 1^6. 

" NAS, p. 12a. 

" Paigen, B. 

^ Calabrese, E|. 
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reoejHon and titeir hinctotAl mAHiraticm.^ Honncm exposim can abp 
disrupt cell r e o e ploff devdopment becattse oemin reoeptoxs require 
rdnforoem^t bf the appnspiiate hcamxms el a criticat stage In de^idopn^sit 
The dUorinated hydroaabaa pestlddes such as diksdai^ have e^n^en4ike 
tm^ xrt tcs and can dlsrvpt recepUn* dev^spment*' 

Childhood is a poiod ol learning, bi a few short yem, a cMd most 
teim the tddSs ncoessaiy to fimctioR in «lull life. ChSdren must devdm 
motor skms^ team to rml and wrUe, ami master mially uoeptaUe 
bdiavtor. The National Ao^temy of Sdenoes reomdy repmed diat 12% (tf die 
63 milUcm childrai under the (tf 18 in tlw \JS suffer feom one om« 
mental disontera. It i dent ifi ed expomre to toxic sub^ances b^m or after birth 
as one ol sevml risk factors that appear to make certain cMUrst vulnerable 
to diese dismlers.* Cunentiy, fedenl regtdatkms do not require dian any 
pesticide be evaluated for d» effects of low4evel exposure cm behavic^, 
mdudlng siaii processes as laming aUlity« activity lev^ and memory, or on 
emoltoi, si^ and houtog. Organopho^ates are (he only dass irf pe^tddes 
that are iequb«d by EPA to undeigo any raurocoaddty teeing at all ami (bSs 
is fimited acddy to a screen to assess itelayed paralytic n g a c tfains following high 
levd exfO&txK. 

The orgaraphosphate and carbamate insecticides are the most neurotoxic 
dtfses of pestklEks t^ed in d^ US. and are d^ most oonumm cause of 
poisoning m agriculture.*^ llie oxganopho^hates repres^t 40% of pestidde 
i^jbtiatfcma.* Hie primary toxic efiSects erf dwse pestiddes is dlsnipticm erf 
normal nerve transmissim. %idies have foui^ that the youhg are espedatty 
ausoeptiHe to the acute efiiBCts of die orguioplwi^rfuite ii^ectidbies. hi feet, 
young rats are more suseeptibie dim adults to die acute effects of 15 out of 16 
Oigattoph<^hate Insectiddes tested.** For paiadiion and methyl parathion^ the 



^ Seth^ PX et aL (19Sri)- "Neurc^oxidty of Endosulfan in Yotu^ and 
Adult Rats." NamOacwolegy 7&i6XyaS, 

^ NRDC 

" Natkmal Academy ci Sdotoes. Toxkity Testify Strategies to rktermine 
Nads and Priorities. Natimal Academy Fressi, Washington, DC 1989. 

US. Cungress^ Offioe of Tedttu>bgy Assessnmt. NeurotoxicHtf: Identifying 
and ControUing Poisons cf Ute Nermts System. OTA*'BiA-436. Covemxx^t 
Prindng CMfloe, Washington, DC Apil, 1990. 

• lUd. p. 49. 
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lethal dose is 6-8 times lower than in adult rats^** For some orgsmopho^phsLtes^ 
the lethal dose in immattoe animals has been reported to be <mly 1% of the 
lethal dose in adults.^ 

B. Susceptibility To The Cancer-Ousing Pesticide Effects Inaeaj«e, 

Many toxins, particularly carcinogens* damage rapidly dividing c^ more 
dian t!^ damage cells that are in a resting state. Children are actively 
growings their cells are dividing at a ra^d rate, and this mai^ tl^m more 
susceptible to toxins such as cffltixtt>geTQ.** 

Numerous studies have found that exposure early in life puts animals at 
greats risk of developing cancer than exposure in later life. Enhanced 
stisceptibility is seen even when total exposure is considerably less for the 
younger animal. This is observed for both direct and activated cardnogens. 
These and other findings have led researdiers tt> condude that infancy has 
-proved to be the most susceptible period to carcinogenesis***^ 

Children rarely fall prey to cancer, yet there are few more tragic events 
than cancer striking a young perscst Between 1^0 and 1986 (die last year for 
which good data are available), tl^ incidence of diildhood cancer increased 
21^%.^ Epidemiological studto of childhood cancer lend very disturbing 
evidence that exposure to pestlddes at hf»ne may be an imposlant risk factor. 
Childlmtd tumois and blood dJsonkrs have beat linked widi substantial 
prenatal or environmental expostire to spedfic insectiddcs by Infente, et al.*' 
while Cdd^ et aL report that children with brain tsxtcer are more likely than 



Spyker, J.M. and D.t-Avery. {1977>. IMeurobehavioral Effects of Prenatal 
Exposure to the Organophosphate Dlazinon in Mice." l&urnal of Toxicuiogy and 
Emnranrt^tal Hedth 3.-989-1002. 

•* Paigen^ B. 

Vesselinovitd% S O., et al, (1979). "Neoplastic Response of Mouse Tissues 
During Perinatal Age Periods and Its Significance in Chemical Cardnogenesis " 
PeriruUal Carcinogenesis. National Cancer institute Monograph 51. 

Bazelt R- "Cancer Warp." The New Republic. December 12, 1989 

Infante, P.F. et al. (1975) "Blood Dyscrasias and Childhood Tumors and 
Exposure to Chlordane and Heptadilor" Scandinavian foumal of Work and 
Enmronmenta! Health 4:137-150. 
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nonnal ocsitrois to have been exposed to insectiddcs in ti^ heme.* A study 
gpORSorcd by the Nataial Cancer In^ftute Indicates that hcnssdiold and 
garden pestktde use can inoneass die risk of childhood leukonia as mv^ a$ 
sevcn^d* The most OMmn c w tfx po sme erf 15 diildm whom repeated to a 
Uood dysara^ dbdc tn CaBlonda Midcen wMi aplastic anmia or letdEexnia^ 
waa found to be expoaure to ^^dic^ use ppstlcides^ particuteriy DDVP and 
ppppoxur, a mi^ reddcntiil m-j p est i cide .'* 

Early exposure does not necessBrOy n^n cariy manifestation <tf cancer. In 
teviewing die cancer literature. The Natural Resources Defeitte CcmncQ found 
ihBt "expcsure to cardxK^pena tn infancy and early childhood docs ncA 
neoessarily mean that camr win result during childhood* In fact 1^ most of 
die labo ra tor y studies, cancers appeared late in Ufo, rmrdless of w) ether 
exposure was begun in infancy or in eariy adulthood^' 

C Toxk Scn^daatioa la Iimcaaing, Destroying NoimaL Active Uvea. 

A medical problmi diat is receiving bureising attention and whidt 
deseives fecial consideration is the non-spedflc debilltatir^ syndrome of 
dtemical seiviitivity. Often (but perliaps itot always) the re»ilt of some acute 
or traumatic exposure^ vtetims suffer the trtgg^g of symp t oms and cAvserved 
satsitivities at very tow levels of diendcal exposure. A recent repeat to dte 
New Jeisey State Department of Health by Dr. Claudia MQler at die Ufdveisity 
dl Texas Health Sdenoe Cotter and Dt. Nicluklas Aahfbrd at dte Massachusetts 
Instimte of Tedmotogy oontate the mo^ compehensive study of this topic to 
date, aiul condudes diat "^exi^ir^ e^ridaioe does suggest that chemical 
sensidvity Is incsettslng and could become a laige pxA^lem with s^nificant 
economic consequences rriated to die disatdement of productive members of 
soctety^^ For individual vktims, the use <^ pesdddes threatens their health 
daOy and femes lifiestyle alferaticms. Kevin Ryan, an extremely bright and 



^ Gold, E et al. <1979}. TUsk Fac^ for ^ain Tumors in Children." 

* Lowengart, R. et aL (19^. Xhildhood Leukemia and Parents' 
Ottupadonal tfid Home Exposures." faurmd of the Ntdumai Cancer Irt^itute 79: 



^ Reeves, J.D. (1982). "Kouselvrfd Insectidde*Assodated Blood Dyscrasias 
in Childr^* Qetter) American /ounia/ cf Pediatrk Hematidogy/Oncciogy 4:438439. 
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ardoilate 11 year-old was mvited to offer testimony al the Oversight 
Committee Hearing on Lawn Can? Pesticides in March of this year. He spt>ke 
of his symptoms when exposed to lawn care pesticides in his ndghbiwhoud. 
**numbing and tingling of arms and legs, muscle and ^>inl achiness, chest 
fwessufr, rcspirat^ pn^fems, nausea, severe stomach pain, diarrhea, brain 
symptoms, loss of memory, tack of concentration, irritability, depression and 
fati^e " fk goi?s on to lament missing out on playing In his own yard with 
neighbors or playing baseball with friends. Thiring the months of March-|une 
and AugusiOctober, my mother, brother, and I must vacate llltnois and go 
west, to the high elevations in Colorado where the air is clean. I have ti« leave 
my home, my friends, my sichoo), and my father (since his job is in Chica^»o) 
just htvause the pci>ple in my town don't want any stupid mn^is in their 
stttpid lawns, and the government allows them to purchase thes<^ chemicals 



IV. Fannworker Children Suffer Dbproportionately Hij^ Risk 

Perhaps the greatest pesticide exposures experienced by children ivcur on 
the farm. In addition to working in the fields themselves, farmworker childn n 
can be exposed thrmigh prenatal maternal exposure, from being in the fields 
where their parents work, contact with pesticide residues on parents' clothing, 
and living in migrant camps next to fields being treated. While industrial 
child labor was outlawed in 1938, only a few states have set a minimum age 
tor chiJd farm labor outside of school hours and little is done to enforce these 
laws/** Child labor is important in agriculture. A report by the American 
Friends Service Committee (1970) iound that one-fourth of all farm labi>r in the 
U.S. is performed by children.^ In 1981, according to the U.S. Dept of Labt»r, 
an c>stimaled 397,000 children, aged B through 15, wurkt>d in agriculture as 
a>mpared with 12 million adults '^ 

I ^bt>r-in tensive aops are also thost» that receive heavy pesticide 
application. Of the one billion pounds of pesticides UM*d annually in 
agriculture in the U.S., 800 million pounds are applied to approximately 20% 
of the total crop acreage; most of these crops involve use of field labor on a 
seasonal basis. Furthermoie, over 50% of farmworkers are hired for harvesting 



Futmtt^s, I A (1974). The Net^i for Effective and Comprehensive 
Hanning for Migrant Wtn-kers." Amcricgn faurnal of Puhhv ficaith 64(t):2'4 

^ American Friends Service Committee. (1970). Chtid lubar m A^ncuUure. 
Report done in anyperation with the National Committee on the F.ducation of 
Migrant Children Summer, 1970. 

l>i!\-ia, r. (1981). "The Uthal Cknid of Indiffereniv. " The Nahon June 
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operations, whkh inv<d\« oxttftct with forage during periods of hl^ pesticide 
apriteatkm.** HPA md the Oocimttkml Safety and Health Admlni^nilifm 
(OSHA) has set same stsndaids for wofk&r safety, but tiiese are based on 
uitilt €xpos\tre only. 

V. Rcgulatoxy Policy Hci Faflcd To Addma The RcaUty Of Childmi's 
Scnritivily To Tosdc B q wsui c . 

Though the prevknis testbnony highlights the scientific oommunities' 
tmdeistanding of the bdiavioral and phy^ogkat basis of chfldren's 
susc^ytiUlity^ the regulatory af^saratus has failed to act on this. 

A. Information Necessary To Accur^y Assess Children's Nondietary 
Exposure To Pestiddes Is Not Available to ^ Decision Makers. 

A January, 1^ EPA internal menKxrandum m lawn pestidcks 
acknowledges that tl» fnfonnatim necessary to assess pubUc exposure to lawn 
care pestiddes b laddng.'^ An Augu^ 1990 EPA intonal n^morandum from 
the Non-dietary Exposure Branch expresses concern that their assignment for 
the cuircnt leregistration effort involves only 13 fiouxnnaries wMch rqmsent 
only wtfficer reentry studies. The audior questicnis^ "Am I to assun^ that tiie 
current definition of *Yer^^tic»i" ecdudes any fortft^ evaluaticm of data for 
the occupational areas ttlores^ng ntixers, loaders and applicators? Am I 
furA^ to assume an residential exposure^ including all Indoor and lawn 
pestidde ixses^ are Uicewise ecduded until rer egis t r aHon is oompleted in 9 
years? 

In The Dietary Reaim^ Data Required To Assess Health Klshs in 
ChUdmi May Be Available But May Not Be Used fri Kegulatory 
Decision Making. 

Utilizing the capabilities <rf tlw Tokrance Assessment System CTAS), EPA 
can generate dietary health risk p:s!»e^ments for 22 pc^nilation subgroups. 



Wilk. V. <19So). The Occupatmia! H&dth of Migrmt and Satsona! 
Farmuxjrkers in the United Stme&. Farmwricer Justice Flmd, Inc. Washington. 
DC 

U.S -EPA. Umm Femicide Fotoy Group Briefing Papa'. Internal Document. 
January, 1988. 

»* US-EPA. Office of Pestidde and Toxic Substances. Mem orandum re: 
Additional Worker And Residential Exposure Support Tkn FIFRA m August, 
1990. 
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imdiufing infants and ddldreiL In a i«view of the toleraroe setting process 
last ym, US, CAO Icnind itmt fiPA usually deveh>ps sqsarate cancer risk 
esttmttes i^nfy for Ute wenU U& pcmilatkm, ev^ tfun:^ pc^mlatkm 
subgnnip^s exoomre to pe^idde resrattts may be higher** Ths CAO 
bmstlgation «safhcs an fmemal SPA memo, dated March 1986^ whidi 
reoomrooKb that among fte subgroups relevant to tosddty data, the subgnmps 
with the hi^uesl exposure shouU be used as the basts ff^ r^ulatorv dedsions. 
In most cases, Mocmling tii^ docmient the subgroups setected for decisions 
would be in£ants and dhOdren, woe^ for dedsicms concerning Mrth d^ct and 
i^mductive effects %^ch may be r^vant cxdy to certain subgroups. 
However^ EPA has faflgd to adc^ tfiis as polk^. Acoordi]^ to OfiRce <rf 
Pesddde Pkx^iram (OPT) crflicSals, OFF prefeis to gain expdiaioe witii 
individual cases before settii^ overall fx^cy EPA now Has fcm years oi 
experience in u^ng Tf^ranoe Assessn^t System (TAS) subgnnips data. TAS 
h^ been used to assess about 185 pesticides. At publication of the CAO 
report la^ year, separate cancer risk estimates for age sut^rotips, such as 
infants and chiMreiw had been considered in regulatory decisions for only 
three cardm^genlc pe^ddes. For ti^se pe^ddes, EPA had cancer data, other 
tiian that mitinely required^ i^Mdt indicated young animals developed tumors. 

C NcgUgUrie nkk Poiicjr Hanna Children. 

Overall, we reoognise tl^ need for a holistic and thus mem realistic 
appnsKii to lumrd assessment which cmsidCTS the ri^ of pestidde exposure 
emountered through all possible routes^ induding d^ inhalation, and acrcss 
tte sUn. Unfortunately, ti^ data necessary to make sudN an assessment are 
rarely availal>le and are not recfttirBd by the regulatory system. In foct recent 
pn^posab to address residues ol cardnogenic pestiddes in processed food seek 
to replace statutorily the pestidde portion of die Deianey Clause or **no 
additionai cancer risk* provisim of the Fbod, Drug and Coanetic Act (Section 
409) widi a *ne^igBde risk*" stand&4u Presid^t Bush has proposed such a 
duutge in his Rxxi Safety Haiv annmmced in October^ 1989 and a numbeis of 
Wtb are pending b^ore Omgress. EPA has actudly adopted a regulatory 
inte rpre ta tion €si dte Ddaney Ctat»e ivhich e^blishes a negligible rbk 
standard tied to an ''acoeptaite** inddenoe of crno^. This interpretive rule, 
published in October, 1^8, now beir^ diallenged in court, will further 
undeimiiK protection of dtildren spedfically and i3\e general population.*^ 



^ US. General Accounting Office (GAO). Guidelines Ne&kd far EPA's 
Tt^enmce Asses^rmt of Pestidde Residues in Food, Statement Before the 
Subcommit^ on Health and the Environment, Committee on Energy and 
Commerce, House <rf Represwtedves. N4ay 17, 1989. 
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TWs sttftdaid idles cm unceitsin risk estimates wMdt se^ to cakulate the 
tdditicmal c&nc^ risk jxeed torn a Ong^e pestidde; ignoifng real wc^ld risk$, 
where multiple pe^ciaes me enanuttmd. Exposiire via all routes, dietary 
ai»l noanii^ary, are not address 

Attempts at mana^ rWcs umkr a ^lerii^e rfak" poUcy ignore ti« fact 
that the last three dcodes have conflnned me sdentiflc basis of the Delaney 
Oause and our inability to quantitatively define eudBOg^c risk. Caxwer 
mechanisms are not amptetdy undei^ood^ btit aD scientifically aooeptable 
theorks preducte maaurii ^ m predttctii^ a "ssie" level of exposure to any 
cardnog^ below which no individual or population group will develop 
cancer. Reaction of fbnns As basis of the DdWy Clause standard of 
no addittoiau earner or *^ induction of cancer" 

Cancer is a killing and disabling disease of epidemic proporticms. Cancer 
now strikes one in three pmcms and kills one in four." According to die 
Centers for Disease Qmtnd (CDO, the chances of an American child bom in 
1985 devekiping cancer is one in three, «/idi 20 percent experiendng premature 
death. Acooiding to CDC caiuxr remans the number two cai^ of premature 
deaths, ranking mly behind acddentai ii^uries.** 

D. Inadequate Neunitoxicliy Testing Requirements Represent a Serious 
Deficiciicy. 

Snce 1986, serious efforts to improve neurotoJddty testing requirements 
have been attempted. In \987, The Centa for Sdence in the Public Int^est 
(CSPO and 11 oter groups and tmilviduals petidoiml EPA to devetop 
methods for assessing neurotoKic effects erf active and inert ii^^edients in 
pestiddes.** In May 1988, die Senate Agriculture Ccmunittee's report 
accompanying the FIFRA an^ndments amtain«d a section that would have 
required tlie EPA Adsninlstrator to "devek^ medrods for testing to accurately 
detect neurotoxic and bdiavioral effects of pestiddes and their ingrediaits/ 
and "as such methods are devdoped require to die extent appnc^riate and 
neoessary that data from such testing be stdmdtted by perscms seeking to 
obtain or maintain pesticide registrations.** This provision was not induded in 
the amendments finally enacted, but tiie House Agriculture Committee's report 



^'Epstein, "Losing the War Against Canoen Who's To Blame and 
What To Do About h," InUrmthmt fmtntal of Heidth Services 20(1)53, 1990. 

•»/%itefeff3*w Inquirer, *Study: 1 of 3 bom in '85 to get cancer/ July 18, 
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became law noted the defidendes <rf EPA's current neufx>toxldty testing * 
and calted for improvements.** 



VL Cbndiisiiui and Reconunendallons 

Only By P ro tcc tii^ The Most Volnexable, Can The Public's Health 8e 
Pn^eded with Ammmce* 

0} A policy that protects csily a ixnticm of the pul^s h^dt is not a 
true public health policy. Infants and dtUdren, who are espedaDy vuln«^le 
to toidc insults^ have no vcke in public policy and are unaMe to control their 
toxic exposures. EPA should be required to immediatdy ^tablish a policy 
that tdeianoe decisions are to be based on die most highly exposed subgroup, 
which in many cases will be infants and children. 

(ii) Ixifonnaticm regardii^ the difleting risks among population subgroups 
must be provided to ^ public in the rule-making procedure. Much of the 
current poiblic mistrust of govOTunent regulations comes from revelations that 
information has been ivithheld. 

(iil) The pesticide portcm of the Delaney Clause (Section 409 of the Rxxt 
Drug and Cbsmetic Act) must be preserved and e^qmided to ensure that 
diildren and the general populations are not exposed to cancer causing 
pe^lddes. 

(iv) Neurotoxicity testing requiretittnts must be revised The nature of 
loi^-term i^urobdiavioral and psydudogical efliects of exposure to neurotoxic 
pe^ddes is unresolved and requires further investigation. In their report 
tided NtwviQxicity: Idattifymg and CsmtroSing Foistm Of The Nervous System, the 
Office of Technotogy Assessn^t writ^, limiting the use of neuro^xic 
pestiddes would be a stra^tfbrward way to control exposure.'^ 

(v) Eliminate the current r^-benefit standard in FIFRA and replace it 
with a health-based standatd to ensure that diildren do not lace the 
unnecessary risks that they currratly do. 

Issties of pestiddes and dtildren raise critical questicms aix>ut the adequacy 
of the statutory and regulatory system governing the use of toxins and the 
neoesstty of using toxic materials for particular pest management needs. 
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However, as puUic attenttoi is drawn to ti^ widespread and imneoessaiy 
pabUc exposwpe to pe^iddes^ fauhistry ^ €i^aged in m efifioat to ctailex^ the 
sconce thai underlies fte voffM need governmental actfam to restrict 
pesticides. For exasipte^ In reoeni numths we have l^rd charges that 
laborattny animals wrdch are used to (fetennine die ability of materials to 
cause cancer in humans are not an accurate measure. Ituise in industry or 
industry wp p ort ed oigmftzattora who cbim dut labora to r y animal alui^ - 
which are oidOTsed by all iivtependeni sdendRc instftutlms trading die 
httemadoxud Agency on Res^rdi on Canoo' (lARO- caimot be used to cteBne 
human heatdi ha&tfds m attrarqptintg to divert attatlicm fvcm a itad«mal health 
crisis.** The fabmtoiy studies have in fact proved to be a useful imitetor of 
^bcfis in the human pc^nilatkm. 

Our task as a nation Is to move ahead widi pro tective environmental 
health poiides that give children the ^rengdi and health to realize dieir 
dr^tn^ To ne^ect cUIdfen's healdi is to neglect the country's future. 



*1ARC revie%ved 44 dwmicais known to cause cancer in humans and 
found that 84 percent of those diemicals were also found to cause cancer in 
laboratory anixnal studies. The odier 16 percent of the chenticals had 
incomplete lab testing. WUbouro* h et aL, Ttespcmse d e^qD^imental animals to 
human carcixK>gens: an analysis based upon dte lARC MoxH>graphs 
programme," Qatin og e ne^ 7(11):iaS3-t863 (1986). 
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Chairman Millkr. I believe that the statement was made that 
nobody has ever died from p^icides. Do you agree with that? 

Mr. Feldman. I will take that one first. No, that is simply not 
true. There are a number of cases of farm worker deaths, A 
member of our board of directors, the wife of a hudtmnd who died 
on a golf a>ur8e from exposure to chlorpyrifos, which is one of the 
best documented cases of p^icide drath in the a)unt]y, only be- 
cause he was a lieutenant Navy pilot and they brought the efficien- 
cy and the equipment of the Navy to b^ on that investigation. 

The point is, however, and implicit in what these people are 
saying is that it is not useful to use laboratory animal studies to 
deduce or extrapolate adveree human effects, which is simpljf not 
the case- I cite in my testimony a study by an international 
agency 

Chairman Miller* I understand that. 

Mr. Feldman. There are deaths. More importantly, because we 
don't have a pesticide incident monitoring system in this country, 
which you have to remember, we are not tracking either the dis- 
ease rates or the death rates, there is no repository. We have to 
rely on animal studies to make the extrapolations. 

Chairman Miller. Dr. Pollack. 

Dr. I^)llack. I don't believe that no one dies either. For one 
thing, in Central America, people from here who have work^ with 
pesticide applicators there and farm workers know that many 
people do die. Also, we are talking about immediate deaths, but I 
think the farmers in our part of the world are getting to be very 
concerned when a few of them die of cancer about whether that 
may be linked. What we really don't know much about is, what are 
the long-term risks contributing to deaths? 

Chairman Miller. Dr. Wilkinson. 

Dr. Wilkinson. Mr. Chairman, the figures at the moment indi- 
cate that somewhere on the order of 30 to 50 people die each j^r 
from pesticide poisonings. Mc»t of these are, in fact, accidental 
deaths or due to gross misuse, suicides, this kind of thing. On the 
other hand, we have very few records available in this country that 
indicate how many i^ple are in fact being injured on a chronic 
basis. 

I would agree that, with respect to workers in particular, occupa- 
tional exposures, there is no question in my mind that there are 
people at risk. If we are talking about the general population, I 
don t believe there is anyone who has ever died from pesticide ex- 
posure as a result of exposure as a memter of the general popula- 
tion. 

Chairman Miller. Probably six or eight million golfers would 
disagree with that point of view. 

The fact is, you have all testified we really don't know, because, 
in my home state, where I have seen workers sprajred during the 
process of work, and it happens in other areas of the country, we 
don't know the impact of that, because no one is watching out after 
them, no one is recording it, no one is monitoring it. So we don't 
know. I guess you are defining workers and general public differ- 
ently, e cept that workers encompass millions of individuals in this 
country. 
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Dr. Wilkinson. Mr. Chairman, may I jwst add that we don't 
know for sure. There is a grrat deal of uncertainty involved in tJiis 
whole risk assessment proc^. The fact is that although we don't 
know» why do we continue to assume that in fact tiiese people are 
dying? In other words, there seems to be an implicit trust out Uiere 
that if only we did Uie ri|ht tests we would fmd the rrasons wl^ 
these people were dying* There is ateolutely no evidence. There is 
ab^lutely no evidence that pesticides are involved in deaths or in- 
creases in cancer or other adverse health effects on the U.S. popu- 
lation. 

Mr. Feldman. With all due r^pect 

Chairman Miller. Yes, with all due respect from this aide, you 
went from 80 workers to people in the ^neral population, now to 
the entire U.S. population, there is no evidence. 

Dr. Wilkinson. There is no evidence. 

Chairman Miller. So you are back to the notion that nobody has 
ever died from pesticides. 

Dr. Wilkinson. Yra. But I am back 

Chairman Miller. Yes? 

Dr. Wilkinson. I believe that nobody has ever died from pesti- 
cides in the general population; correct. At least I have never seen 
anything documented. I don't know about it. But you can't prove 
that no^y ever died from pesticides; I agree. 

Chairman Miller. For years, we couldn't prove that anybody 
died from exposure to asbratos because the people that had the fig- 
ures weren't telling. 

Dr. Wilkinson. But Mr. Chairman, why do 

Chairman Miller. They weren't releasing the health studies for 
years on their workers. 

Dr. Wilkinson. Why don't we look at the good side of life and 
think that we are living longer than ever before? Our health and 
well-being is better than at any other time in our history, and yet 
we worry about all of these things that might be happening, when 
in fact there is no evidence that they are happening. It is the other 
way around, in fact 

Chairman Miller. Well, except that this committee has received 
testimony and other committees have received testimony. I have 
done it on the L^bor Committee, where organizations, professional 
organizations, scientific organizations, have clraely monitored, 
watched, and work^ with select populations. In fact we do find a 
relationship between the eKposures and tumors. 

We listened to a young woman the other day, rather her parent, 
from central California, r^rdii^ the onset of tumors. Now, I don't 
know whether she will be recorded or not, and I (*on't know for a 
fact that it is related to pesticides, except we find chat is one thing 
that has invaded her lite on a consistent basis as the child of a 
farm worker. 

So the suggestion is, because her paret ts were able to brin^ us a 
b-^unty of tomatoes, we should he joyoiis forever? The fact is, we 
ought to find out whether or not her parents are bringing tomatoes 
by subsidizing them with their bmken backs and bad health. 

Dr. Wilkinson. Of course, I don't disagree. 

Chairman Miixer. The sun came up today, but the world isn't all 
well, though I'm damn delighted the sun came up. And I think 
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there is an obligation^ especially when we see lai^e segments of the 
working population — however you want to dissect this population — 
that are exposed in violation of laws which the Congr^ has set as 
a matter of public policy. 

We have a right to know whether now that we have made that 
public policy decision, we are now eKiK^ing people to harm in 
violation of that law. As we continue to receive documentation in 
this committee, that is not an insigmificant number of i)eopIe. 

Dr. WujciNSON. Mr Chairman, I am not trying to say there are 
not some instance that can be resolved and improved; obviously, 
there are. 1 am just saying that we always tend to take this dooms* 
dayview of the world- 

Chairman Miller. No, no. It is not a doomsday view of the 
world; it is legitimate inquiry about the protection of citizens from 
what may be unnecessary exposure to harm. 1 appreciate this argu- 
ment We all understand there is radiation in the environment. 
There is background radiation, but we try to minimize unnecessary 
exposures. We all understand that there are carcinogens that natu- 
rally exist in fruit, in fiber, and what have you, but we try to mini- 
mize, if we can, unnecessaiy expc^ures, if we believe that those 
^ents can be carcinogenic. 

It is not doomsdny. That is different. If I were to read your testi- 
mony on its face, it would say, don't have any inquiry because you 
don't like the nature of the inquiry. 

Dr. Wilkinson, No, I didn't say that. 

Chairman Miller. That is usually what has slowed down most of 
the inquiry at the governmental level. It is not a doomsday theory; 
it has nothing to do with gloom and d(K>m. It has to do with, as we 
just heaiti, three million children exposed. It has to do with tens of 
thousands of children who migrate across this country being ex- 
posed. That is a Intimate question of public policy and our obliga- 
tion to those children. 

Dr. Wilkinson. Mr. Chairman, we heard this morning several 
very important issues that we should approach and address and, if 
poMible, resolve; we have to. The lead issue is one. We heard of the 
tobacco smoke issue. There are other issues that have to be ap- 
proached and identifled and resolved. 

Chairman Miller* You asked, why the inquiry? You asked at 
one point, what's going on? There is no evidence, not a whit of evi- 
dence. You know, representatives of the tobacco industry sat on the 
other side of witness tables all over this town and today still sug- 
gest there is no link. They take out national advertisements. 
There is no link." That is an interesting line from the industry. It 
has no credibility. 

Dr. WiLKiNiWN. Absolutely. And there are links, obviously. There 
are established links, but not with some of the issu^ we are talk- 
ing about todav. 

Chairman Miller. They came about as a result of those kinds of 
inquiries. 
Mr. Sikorski. 
Mr. SiKORSKL Thank you. 

When I came here eight years* the tobacco people came into my 
office and said, very similar to what you said. There is no evi- 
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dence that any health effects have teen proven/' They said no epi- 
denuoli^cal studies, no— what is the other word that you used? 
Dr. Wilkinson* Sdentific evidence. 

Mr. SncoRSKi. No GKrientific evidence whatsoever, and made the 
ateolute statement. You made the absolute statement that there is 
no evidence of any deaths or danger to people from pesticides, to 
children from pesticides. 

Dr. Wilkinson. I said from ingesting. 

Mr. SisORSKi. On food. 

Dr. Wilkinson. Pood and water contaminated with the r^dues 
that exist at the present time. 

Mr. SiKORSKi. The National Academy of &iences says there are a 
million people, a million Americans are going to die l^aubc of pes- 
ticide ingested through food* Thc^ scientists, you know, didn't 
dream it up. And we know, do we not, that when you say pesti- 
cides, we are talking about known mutagens, carcin<^ens, teraUv 
gens, neurotoxins that have been proven to be these things in labo- 
ratory experiments on animals; right? 

Dr. Wilkinson. Correct, at high levels, in many case. 

Mr. SiKORSKi. There are wavs that scientists have to do these 
tests. What you are hiding benind— and I appreciate your *'don't 
worry, be happy** becauK there is an element of not being para- 
lyzed by the perils of daily life. It is important that we voice a bal- 
anced concern, we put this into persi>ective. There are malnutrition 
problems; there are physical and sexual abuse problems r^arding 
children. 

This committee has gone on the spectrum of issues, but that does 
not discharge the responsibility of public poKcvmakers, scientists, 
and others to focus attention on this and doesn t— and you will ap- 
preciate this, I know; Tve talked with you — does not diminish the 
sorrow that parents have when a child dies of cancer that at least 
may be caused by chemical toxins in the environment. 

Chairman Mill&r. Yes, Dr. Pollack. 

Dr. Pollack. Actually, I appreciate your having this hearing be- 
cause I think the issue bn't just alK)ut death, and it isn*t really 
even just about children I think they have frequently, certainly in 
the history oi occupational medicine, served as a vehicle for im- 
proving the health of everybody. The issue here isn*t just death 
and it isn^t just farm worker children. 

When I worked for a regulatory agency before going to medical 
school and lived in this city, my exterminator for my building came 
one day and gleefully informed me that the reason he had been so 
succe^ful in eradicating the roach^ was that they were using 
thing^ that were twice as strong as what was allowed. I don't think 
that is an uncommon situation. 

You are not just talking about deaths; you are talking about 
asthma attacks; you are talking about a whole variety of health ef- 
fects. Also, I think there is a real potential for something positive 
to happen and that perhaj^ we shouldn*t get mired in just why you 
shouldn't do this. 

There are farmers concerned about p^ticide use who would like 
to have information about how else they might conduct their agri- 
culture. I know that is true in New York State, but the extension 
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agents don't know very much about other methods. There are 
things that a>uld be done alK>ut that 

The farmers don't know where to put their pesticide containers 
when they are d^ne» and so they get left around where children 
phiy in them, in ti^ pools where they mix pesticides. If they had a 
place to send tho&e rack to the mani^acturerSt whidi one comity 
does, that would be something positive. If the applicators, who are 
supposed to be trained and certified, were really applving them in 
the way that they are supposed to, then the whole pubUc would be 
at less risk. 

I think there are things that are d^rving of being addressed 
and looked into. 
Mr. SiKORSKi. Mr. Chairman. 
Chairman MnjL£R. Yes. 

Mr. SiKORSKi. I want to commend all of you for i^rticipating in 
this £md assisting the select committee. I do want to focus on this: 
Dr. Wilidnson, 3^u have uwd, as kind of— the opp(^ition is blanket 
stating, making blanket conclusions, you said, and they are exag- 
gerating their concerns. But then in your statements you use blan- 
ket statements^ and you weave throughout this in a very — do you 
do expert witness? Are you an expert used by people in — 

Dr. Wilkinson. In legal litigation support work, you mean, on 
this sort of stuff? 

Mr. SiKORSKi. Yes. 

Dr. Wilkinson. Sometime. 

Mn SiKORSKi. You testify for whom, the defense? 

Dr. Wilkinson. I have testified for both plaintiffs and defense. I 
have worked for plaintiffs, as well. 

Mr. SiKORSKi. Because what I see in this, as a former litigator, is 
very nice, positive testimony, couched with— you move hack and 
forth on the issue. ''Conventional wisdom has developed that chil* 
dren are always more sensitive than adults to the action of pesti- 
cides and other synthetic chemicals — highly emotional— the issue 
that has both angered and frightened people/' You set up the 
straw child of "always more sensitive than adults.'* 

I have not heard anyone, even the biggest advocate of harsh, 
strict activity on the pfiurt of the federal government or any govern- 
ment to regulnf*« pesticides, ever say that children are always more 
sensitive than adults to the action of pesticides and other chemi- 
cals. 

Then you go on to say, jrou know, "It is just not true. There are 
some situations in which infants might be at a greater risk to a 
given toxin." Then you go on, 'There is nothing to suggest that 
any problem exists— donT support that.'' You say, "There are no 
data to numest that any problem exists — don't support that.'' You 
say that ''Data on child sensitivity is extremely difficult to c^tain,'' 
which is probably the mc^ hon^ conclusion that any side can say 
on this is that we don't have the data. 

You are making blanket statements all the time. You say that 
"Advancement of scientific tests now allow measurements per mil- 
lion, per trillion, even quadrillion. This may imduly heighten con- 
cern.' I can agree that it might, but what is happening now is that 
tl^ EPA and the FDA and the USDA are not testing using these 
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modem treatments. We are letting pesticides and chemicals go 
throughout the system without testing them. 

You say, on the bottom of page two, that *The worst-case scenar- 
io6 are used exaggerating r^i risks to kids." The regulatory intern 
has used the worst-case scenarios to supiK>rt continued use. You 
seem to disagree with the idea that we ^ould look at omsumption 
patterns, especially kids* consumption patterns. Apparently, the 
regtilators don't do that, except in some instances when it cuts for 
the pesticides to continue in the marketplace or to continue unre- 
viewed. 

The regulators use the application as recommended by the manu- 
facturers. Dr. Pollack just mentioned, and we all know, that we 
have kind of a mentality: if a little is good, that more is better, and 
m(^ is great. There are a lot of people — we had in front of the 
health committee back in the sulfites on the food, we had a lot of 
food service workers who thought if you put a tablespoon in two 
gallons of water, which was called for, three tablespoons was 
better, and people died from eating stuff at snack bars, salad bars. 

You also said, ^'Kids consume only two to three times more of 
most foods than adults consume.'' How do you know that? 

Dr. Wilkinson. May I respond to some of the things. 

Mr. SiKORSKi. Respond to that question and then go back and 
treat all of them. 

Dr. Wilkinson. You can actually come up with estimates on that 
based on what we do know about what kids eat, USDA diet figures, 
and so on and so forth. 

Mr* SiKORSKi. The fact is that you kncx:k down again — let me see 
if I can find exactly how you say it— but you make a blanket state- 
ment that it is just not true. You make a blanket statement in 
counter to— you criticize your opponents as stressing the very 
worst, and then you say kids consume only two to three times more 
food than adults. There isn't any evidence supporting that state- 
ment; it's your opinion. 

Dr, Wilkinson. Mr. Congressman, in a hearing of this type, you 
must agree we are here discussing a very complicated subject in a 
very short period of time. 

Mr. SiKORSKi. No, but you criticize other people and then you 
turn around in the same breath, in your oral testimony, and do the 
same thing. There isn't any support for your statement Do you 
agree that infants in this country eat 16 times as much appl^uce 
as adulta? 

Dr. Wilkinson. Sixteen times as much? 

Mr. SiKOBSKi. Yes. 

Dr. Wilkinson. Some probably do. 

Mr. SiKORSKi. Infants, on average. 

Dr. Wilkinson. Some may. Again, you can't generalize. 

Mr. SiKORSKi. But do they only do two to three times as much? 

Dr. Wilkinson. You can't generalize. 

Mr. SiKORSKi. You just did- That's my complaint. You complain 
other people are generalizing, and you complain other people are 
making exaggerations, you complain other people are making blan- 
ket statements, and your testimony is full of exaggerations, blanket 
statementa, and generalizations. 
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Dr. Wilkinson. I apolc^L^. If we could take a whole day to dis- 
cuira this* we could go into a lot more detail. It is very diRlcult to 
cover a complex area like this in a few minutes. 

Mr. SiKrasKi. I appreciate that, and I appreciate your position. I 
think it is helpful to thk discussion. But» once again, you make 
these charges of the otiier people, do it yourself, and your conclu- 
sion, though, is that we shouldn't take any action. 

Dr. Wilkinson. May I ask a question, Mr. Con^re^man? The 
other side, if you want, are making these kinds oi claims all the 
time, terrible clainu that I have heard this morning. 

Mr. SiKORSKi. You make them all the time, too. 

Dr. WiLKiNTON. But why should they not be r^ponsible for back- 
ing up some of their claims wiUi data when you are askii^ me to 
do that? 

Mr. SiKOR^. I think they cu^, and they ha\^ to, as you do when 
you are. 

Dr. Wilkinson. But it never happens. 

Mr. SiKORSKi. It didn't happen in your case. 

Dr. Wilkinson. I could do that. 

Mr, SiKORSKi. And you know why. You have made mention, be- 
cause there is very little data on this stuff, very little research, 
kids have been ignored. That is why we are having this hearing in 
the first place. Beyond that, you know that we are not talking 
about neople dropping over dead in produce fields, golf courses; we 
are talking about chronic, lon^-term exposure and cancers and mu- 
tations that show up generations later, cancers that show up dec- 
ades later. 

It is a gr^t shield to protect those responsible, if there is respon- 
sibility, because it is very difficult to prove cause over decades. I 
have had this fight before. We have a community ri^ht-to-know 

E revision. We now have an air toxins provision that will probably 
e made law. Five yeare ago, when I did the rommimity right-to- 
know fight on the floor, and we only won by one vote, all the 
people came out and used the same arguments that you are using: 
*We don't reallv know. There isn't any evidence. It is very diffictilt 
to find linkage. 

We made them report. We said, the heck with linkage, just 
report how much you expose each year. Then we find out there are 
over two billion pounds of chemical toxins that are carcinogens, 
mutagens, terato^ns, and the rrat, that are being poured into the 
air in America every y^r by chemical companies^ lliat is six times 
what they told us was the absolute height of what was being dis- 
charged by them. 

Dr. Wilkinson. Ma^ I make one plea, I gu^ in my defense, I 
am basically asking is that when we are addrrasing th^ issues 
that are many ana complex, we have to set some kindc of prior- 
ities. We don't have unlimited resources in this count: y to identify 
and resolve all of these issues at once. We have lo ^t priorities. 

All I am asking is that in setting priorities that we are very care- 
ful not to squander these precious resourcr^ and that we address 
issues that, based on sound rcience, sexually are an established 
problem of some kind. We can't sqt'^nder these things away, this 
money away, th^ resource th^i. really aren*t a problem until 
they can be identified as a prohlem. 
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Mr. SncossKi. Tell me how you identify three decades later prob- 
lems. 

Dr. Wilkinson. It is a real problem. I am not belittling it, but I 
amjust saying we have to be extremely careful. 
Cnairman Miller. That was the fight over rer^istration. 
Dr. Wilkinson. Yes. 

Chairman Miiler* So the notion is you just go phead and you 
put them on the market. You haven't looked them with the 
impact on pregnancy. You haven't looked at the impact on chil- 
dren. You haven't made these decisions. Ajid the argument can be 
made* well, there are just nrt eno^^h resources to do this, so 
maybe we can do 1 out of 10 cheirlcals, or 1 out of 10 additives, or 
1 out of 10 that come to the ro^uKet. 

I think, as Mr. Sikorski pointed out, the intolerance of that is 
growing in the Americ^ui public; again, when there is also a study 
on the other side th-^i. in some instances, demonstrate that, the dos- 
ages aren't ternUiy beneficial to the farmer or to production, where 
the combinption of dosage may be destructive to the environment 
beyond humans. 

ur. Wilkinson. But please don't throw science out the window in 
vour dehberations, that is all I am asking. 

Chairman Miller. I want to know, who would sugg^ 

Mr. SiKORSKi. We are saying, use science. Where is the science 
that supports the use of chemicals? 

Chairman Miller. Who suggested throwing science out? You 
come here with a bundle full of arguments that are not even rele- 
vant to the discussion. 

Dr. Wilkinson. Well, I'm sorry. 

Chairman Miller. There is nobody on this committee who sug- 
gested we throw science out. We have not yet had a single witness 
who has sugg^ted we throw science out. We have not had a single 
witness who has not provided documentation for their statements 
so far, except for you. That is not the purpose of the inquiry of this 
committee and it never has been. It is an interesting argument to 
set up that somebody out there wants to throw science out, but 
that is not the purpo^ of this inquiry. 

Mr. Sikorski. Wnat we are saying is. don't the chemical compa- 
nies have a responsibility to scientifieally prove that what they are 
marketing is safe? 

Dr. Wilkinson. You can never prove that anything is safe. 
That's the problem. 

Mr. Sikobski. Don't accuse us of trying to throw science out. We 
are saying, science should be used by those who are marketing 
products that are making the argument, don't throw science out 
the window. They should use science, updated science, to prove or 
to disclose limit^ risk of the chemicals that they are peddling in 
the marketplace. 

Dr. Wilkinson. I agree. To the extent that science has its limits, 
they do that. 

Mr. Sikorski. Tell me how thwe grandfathered i^ticides are 
being proven by the chemical companies that are peddling them in 
millions of tons around the world, tell me how they have borne the 
burden of science. 
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Dr. WiusiNSON. First of all, science is an evolving thing. What we 
accept now, the criteria we accept for acceptance of data is quite 
different from what it was last y^r or five years ago. 

Mr, SxKORSKi. And they are not ^rrying the burden of using that 
science. We are saying, use the science. How are they carrying that 
burden of using the science? 

Dr. WmKiNSON. It is an ongoing process. 

Mr. SiKORSKi. They have thrown science out the window. 

Dr. Wu^KmsoN. No, they are not They are trying to hit a moving 
tar]^ all the time, and this is the basic problem. I am not saying 
that the chemical comimnies, in many cases, have got a lot to be 
proud of there. 

Chairman Mill£R. Unfortunately, they have done it with crop 
dusters. That is who they are hitting. You know, when they went 
to the rer^^tration, they came in and were looking for the broad- 
est pebble exemption from dealing with modem, updated science, 
and we were supposed to continue those products on the market. 

Dr. WiucrNSON. In many cases, Mr. Chairman, those products 
will not be on the market anymore, because the chemical mdustry 
cannot afford to do a lot of the tests that are required to bring 
them up to date. I think, sooner or later, I have a feeling that agri- 
culture in this country might ultimately suffer. It's not in the next 
few years, for sure, but it could have some serious implications in 
terms of the number of materials that are actually available at the 
present time, 

Mr. SiKORSKi. Mr, Chairman. 

Now, once again, science should not be used becau^ it is toj ex- 
pensive to the chemical companies. Is it science out the window, or 
is it science in the window? 

Dr. Wilkinson. I didn't really say that, at least I hope I didn't. 

Mr. SiKORSKi. Yes, you did. 

Dr. Wilkinson. What I was saying was that in terms of the bene- 
fits, economic benefits, that the industry can gain, it is simply not 
cost-benefit worth it to go ahead and do a lot of these tests that are 
required for reregistration. 

Mr. SiKORSKi. What about the advocates? They say it is not cost- 
beneficial to kill people using these chemicals, or maim them, or 
whatever, so, therefore, they should not have to carry the burden 
of the scientific evidence. You find that a terrible argument. You 
call it throwing science out the window. But when the chemical 
rampanies uto the economic rationalization to throw science out 
the window, you are not appalled by that. 

Dr. Wilkinson. I am appalled at anybody trying to throw science 
out the window in issues of this type. 

Mr. SiKORSKi. Thank you. 

Chairman Miller. Dr. Pollack, if I can ask you, since your oral 
testimony was somewhat different from your written testimony, if 
you could just follow up with this, becau^ the migrant area is one 
of the areas we plan to pursue somewhat more in depth a little 
later. So if you can fill in your oral testimony, I would appreciate 
that very much. 

Dr. Pollack. We will, yes. Thank you. 

Chairman Miller. Congressman Holloway. 
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Mr. HoLLowAY. Dr. Pollack, I am sorry that I missed the testimo- 
ny, but I had read your speech or your testimony beforehand. On 
^ge four of your testimony, you make some yBgue and rather ram- 
bling assertions about the conditions of migrant workers. Your t^ 
timony is incomplete and leaves a lot of inaccurate impressions. 
You may want to try to answer my question a little bit as I go 
along here. 

We have a lot of laws on the books todav which cover this. I 
mean, basically, I am in this type field of work. I don't use migrant 
workers, and I never intend to use migrant workers, but I think, 
for the record, with OSHA in place and FIFRA, and many of the 
other laws that we have passea, I guess I would like to hear— and 
Ym sorry that I was not here to hear the questions from the other 
congressmen, bui' it just amazes me how people can come here and 
try to make the laws of the land look as if we are not doing any of 
the things that we need to be doing. 

I visited some migrant workers from Jamaica in the suger indus- 
try just this past January. I went back and watched a terrible seg- 
ment on "60 Minute^*' that basically totally was opposite of what I 
had looked at. For the people who seem to want to beat up on this, 
I am not going to tell you that we don't have problems with our 
own people in our own country. But when do we end trying to put 
the impression that we don*t have anji:hing that protects people? 

I believe that we have made tremendous leaps and gains, and 
probably th^ people are so much safer and so much better treat- 
ed, and I think we even have laws that prohibit kids from even fol- 
lowing their parents into the field, once they cross the line going to 
the field. 

Dr. Pollack. No, 

Mr. HoLLOWAV. Yes, there are. 

Dr. Pollack. Thev are not enforced. 

Mr. HoLLOWAV. Well, Vm not going to tell you they are not en- 
forced. I don't think we have enough problems with them that if 
we are not enforcing them, I think there is a reason for it, that 
there are not that many cases that it is being done. 

Dr. Pollack. May I just say, I am sorry you missed my testimo- 
ny, though, because this was written a week ago to try to make 
your early deadline, and my testimony was actually somewhat dif- 
ferent. I think that you would have been happier with that, be- 
cause I made the point that there were many laws that existed al- 
ready. I did make that point. Actually, OSHA does not cover farm 
workers, so that is unfortunately really i^ot included. 

I did make the point that the Fair Labor Standards Act, for one 
thing, although also there are exemptions for farm workers, was 
designed to protect that work in the fields, and specifically — well, 
chiloren at work— and specifically prohibit* hazardous occupations 
for children under 18. I think that is why Chairman Miller had 
just asked me to update my testimony because the written was 
somewhat different from the oral. 

I do think it needs to be pointed out, the Jamaican situation is 
not at all the same. In New York State, we have Jamaican contract 
workers, too. The Jamaican government will not allow workers to 
come here unless at their camps there are functioning sanitary fa- 
cilities. They have to have toiletj. In eastern Virginia, on the East- 
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era Shore, they inspect once a year in June» and most of thox 
people do not have workii^ sanitary faciUtie». The Jamaican situa- 
tion is difTerenti because those are contract workers with the U.S. 
government, and that is not representative of the general ro^^rant 
experience. 

Mr. HoLLOWAY. All right Let me tell you what happened to me 
pereraally. I am a nurseryman. I have never hired anyone other 
than American citizens till the unemployment de(»rtment in one 
of my local towns called me and told me tl^ had two identical 
twins they would like to find some work for They were in a room, 
sleeping on a cot, and called and asked me could I help them, and 
either nnd them a tob, knowing that I was a congrrasman, and I 
said, ''Yes, if you will send them up, we will help them/' 

I worked these people two weeks. Within two weeks, the Labor 
Department was there to inspect their conditions, where they were 
livmg, where they were staying, and I was fined for two or three 
violations which I was not aware of. But to me, if within two weeks 
of having some migrant workers in my place I had ^^eoplc there to 
inspect, it tells me that we are doing ^mething right in this 
nation. If we are not, well, Vm missing the boat ntyself. 

Dr. Pollack. I gue^ the point of my testimony, which al^ was 
left out of here, is that, in New York State at l^st, the farmers are 
concerned, too. In the Hudson Valley, many of the farmers do their 
own spraying. It is not an issue just for migrant farm workers. The 
young farmers, especially, in that area and in the western part of 
the state, some of the older farmers have been the people who 
alwajrs did their own spraying. The issue of exposure to themselves 
and their families is something that I think the fanners have 
become much more concerned about. 

One of the evidence of that is that, in western New York State. 
Farm Workers L^al Services provides education about pesticides 
to migrant farm workers. Last year the farmers called them up 
and said, "We are really concerned. Three of us have died of cancer 
in the last few months. We don't know if it is related, but we are 
worried. We would like you to come and educate us about pesti- 
cides." 

I am not trying to turn it into a farmer versus farm worker 
issue. For many farmers in small farms, they do their own spray- 
ing* and it is just as much an issue for their own safety. 

Mr. HoLLOWAY. Basically, you are saying the farmer himself 
should be regulated and told by the government how to operate his 
own family? 

Dr. Pollack. No, I am not saying that. I think the farmers in 
New York State have a lot of questions and no one to answer them. 
One of the pc^itive solutions I can see, which has come from my 
contacts with them, when they turn to a^culturad extension 
agents to find out more about what alternative fanning methods 
might be available to them to sutetitute for some of the pesticides 
which cOTt them a lot of money, there isn't anybody knowledgeable 
in the state. Cornell has, I think, one pereon who can talk to them, 
but there is no one who knows the answers. 

Chairman Miller. Will the gentleman 3rie]d? 

Mr* Holloway* Y^. 
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CSiairman Miller. I think the point of the testimony, both writ- 
ten and oral, is, in spite of federal law, there are wholesale viola- 
tions of that law. It is not Dr. Pollack who is docwnenting the 
wholesale violations of that law; it is almost every state labor de- 
partment in the country. With respect to her contentions about the 
child labor laws and children working in garment factories and 
leather factories, and what have you, it is ^izabeth JMe who has 
documented the wholesale violations, called it a national »:andal, 
had to put together a task force. The Reagan Administration had a 
task force becauw child labor laws were being violated in such a 
wholesale fashion. 

In the State of Qdifornia^ under a Republican administration, 
they have had to go in and pull children out of the fields. They 
have to cite farmers for spraymg children in the fields and workers 
in the fields. There has been gross violation of the laws and the 
protections. Tliat does not mean that the laws need to be rewritten; 
the laws need to be enforce. 

It is true all across this country. It is true in Delaware, and it is 
true in Texas. It is true in Vir^nia, and it is true in Maryland. It 
is true all across this country, m terms of where especially we see 
the use of migrant workers, be they foreign or domestic. 

I spent a number of years as clmirman of the Fair Labor Stand- 
ards Committee, and we have enough reports to fill this vwm by 
regulatory agencies of every kind of governmental administration, 
Republican, Democratic, Conservative, Liberal, whatever the view, 
of the wholesale violations of these laws. In some instances, those 
violations also include the exposure of children and others to toxins. 

Dr, Pollack. The point I was making was that the farmers have 
some concerns that currently are not being addressed and that we 
might do a better lob of addre^ing. For instance, agricultural ex- 
tension agents need to know more about alternate ways that farm- 
ers can spend less money on p^ticides and find some other way. 

The other issue that came up earlier is that I believe, as many 
people do, that most of the American public leeb very strongly 
that if the government allows something to sold it uj safe- There- 
fore, it is very important not to gut the regulatory process because 
people really do believe that. You out people at even further, in- 
creased public health risk if you decide that you are not really 
going to r^ulate p^icides because it is too expensive for the man- 
ufacturers. 

Mr. HoLLOWAV. Regaining my time, of course, from what Mr. 
Chairman said, I think we can take any issue we want and find 
any number of violations on anything in this country. I don't care 
if it deals with welfare and issuing it out, or if it deals with pesti- 
cides and spray. I think there is an illustration that can he drawn, 
in many, many cases, on any issue we bring up on this hill. So the 
fact that we have a hearing and I have a witness who comes and 
testifies something to me tells me there is a case, but it doesn't tell 
me that it is on a whol^ale level out there. 

Dr. Pollack. At the risk of boring other people because they 
heard this, and it isn*t in here either, there were 112 people last 
year exposed in a situation similar to our 48 percent of our chil- 
dren, which is that they went back into fields where the manufac- 
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turen specify reentoy times and farmers ideallv know it is impor- 
tant to go along with thaL but it goes along wiu tbeir feelingthat 
things are safe^ that you don^t really need to wait tl^ at long. There 
are not one or two; there are many people at risk. 

This is a financial ifflue^ too. Somebody paid those people's hmpi- 
tal bills. 

Mr. HoLLOWAY. I don't know if the number 3rou are talking about 
compares with how many that went into ihe fields. It might be 48 
out of 452,0(K). I am not going to tall you that there are not those 
casea 

Moving on, I am goii^ to read a little something here. Dr. Wil* 
kinson said in his testimony, he said, ^1 am concerned thut many 
of our regulatory prioritira are currently being dictated by emo* 
tional ana nonscientific claims and den^ands of a few highly voral 
individuals and oi^anizations^'' which I don't think there is noth- 
ing in th:;f country that hits the media quicker and gets a bigger 
play than anj^hing that deals with the environment today. 

I think we strive for things^ but I think this is a tremendous 
statement in your testimony, I want to say, having heard all the 
testimony from today's hearings, do you feel that our regulatory 
priorities should be set based on what has been said here today? I 
address Dr. WUkinson in that. 

Dr. WiLKiNTON. What we have heard this morning? 

Mr. HoLLOWAT. Yes. 

Dr. WiLKiNWN. I think some of the issues that have been raised 
this morning certainiy should be considered by the r^ulatory 
agencies, but then I believe that the regulatory agencies should 
considering all of the evidence available, the total weight of evi- 
dence that has to be balanced before decisions are made. 

These are very complicate issues, and we (^*t just take one 
part of the data base and run with it. It is very easy to jump to 
conclusions, and often these are wrong conclusions. Therefore, we 
have to take evidence from here, evidence from there, pul! it all 
together, carefully review it. And, sure, there are a lot of uncer- 
tamties. Life is a compromise in terms of making decisions, but we 
can come up with what is a best judgment decision based on the 
evidence available. 

1 think we are doing that rather well at the present time, with 
the exception of what I see as a trend in the last few years where I 
believe that media hype and emotion is starting to take over. It 
concerns me very much» as a scientist^ that scientists are beginning 
to assume a seat further and further towards the back of the room 
in relation to making r^ulatcry decisions. That is what concerns 
me. 

Mr. HoLLOWAY. Just to follow up, do you feel that there 
enough information forward on this that we should move forwarxi 
here on the Hill, oi do you feel that there should be much more 
information to come fonrard? 

Dr. Wilkinson. Move forward in what way, Mr* G^ngressman? 

Mr. HouowAY. Well, I mean as far as if we are going to go to 
trying to make new regulations and paas new r^ulatory measures 
here that many we are goinjg to be duplicating. 1 mean, basically, 
banning some of the pesticides that are out there that are not 
being properly used* I mean, the fact they are safe if they are prop- 
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erly used, but should we be banning them just because there are 
certain cases where they are not properly used? 

Dr. Wilkinson. You missed some of the earlier discussion, and I 
am sure I come across to some members of the committee as being 
a vei-y cavalier person who really Joesn^t have many concerns. 
That would be a long way from th^- truth. I really believe that if we 
have concerns and thrae can be identified and established, then we 
have to do something about it. 

I don't believe that the evidence, in many cases, is there at the 
present time, at least with pesticides. I believe there is lots of evi- 
dence with some of the other issues vou are considering. Lead is 
one example; obviously, that is a problem, and it is being resolved. 
I think with pesticides, don't let's just fire off and jump into this 
thing and start making all kinds of new laws and regulatory prom- 
ises witiiout having some facts to base those on. I don't believe that 
ihose facts are there at the present time. 

Mr. Hollow AY. Thank you. I apologize for missing all your testi- 
mony. That's the way we operate here. It Icwks like we have to run 
and run into other hearings, but I have a lot of interest in this, 
particularly from my own, but— I am, as much as you, I think we 
have to be---certain thin^ we do, but I think it doesn't mean that 
we are not sofl-h^rted to a point of realizing that there are prob- 
lems or not looking at other ways of something we need to solve, 

I think too often here we go out and pass regulations before we 
even have good information on what we are passing them on. I 
think that is the case of what we are trying to jump into here. 

TTdank you, Mr. Chairman. 

Chairman Miller. Dr. Pollack. 

Dr. Pollack. As a pediatrician, I just want to say, we were not 
here asking you to pass any new ones, but, for the health of chil- 
dren and ^ults, not to undo the regulatory process or weaken the 
r^ulatory proc^, and perhaps to strengthen what already exists 
under current law without passing new r^^ations. 

Chairman Miller. Thank you. Thank you again for all of your 
testimony and the help you have been to the committee. 

The committee will stand adjourned. 

[Whereupon, at 1:23 p.m., the committee was adjourned.] 

[Material submitted for inclusion in the record follows:] 
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Low-Level Lead Exposure 
and the IQ of Children 

A Meta-analysis of Modem Studies 



Ffom this pQpuMSon. 12019 fniplo!)ff0niid^tf9 iigraNipnflni^filivrip^ 10 o 
<tepindini v^iU/bSt end tMtf M tfv nibi fOtcfi tnd 9MI oonftolid kv 

to »iy lini^ tft^ TT» wifvte f«n0id iRm 7B to 

w g ii ia ton ooi«anni tof to^tf fW» fto^aw to 1 1 cH2 ifadHa, Th> m^ ii 

pto%Jf% tor toad rangad tarn -.yto -.0031 Th» pair to Und nW i d toW 

am4»d.t<towaato7rf >2g!iidtofcTh>>ototP»«toit tor ft» taped toad 

iw« <.0OOt tor nwmodi ot viiiysto oorMw^ 

partWr, -.iS£iBX««M»tortftolD0Oitofld*jdta9mty«to«.ac»aandXKM. 

iwpscMy (S5%oonMnc»irttirvrttor8n)i9ia^ .06$ .OS), lb* 

P(«toii9 (hit toad tov«irfcMdrtot%IO«towdOi«tofSriv^ 

quanSUMiMML TTwiftocttofObutt to tfw totoaotolto^a^ 



THE N£UE0TQ9UC prapeitici of 
tead at h^gh doMM hwB b<ra wcoynltwd 
tbritt fawt s QBBtoiy ml ■!« net ft 
cerof dt^stfu Is IMS. ^nrnandUnT 

to doMV of toad tiwi lWrte Pt fift ptviducs 

■ith ddtdto to pycfaotoftoai ftt&eltoD. 
Tba ipteaSian cf kw-lMllead ta^SKm 
ha* bcco itodM widafy om tiM past 
two d aca d ep and, to etmtraai to togh- 
dMa tow* eipoaura* baa teen fiba aoom 
of coprt d wiabla omt fPtioo- Sawwl 
nMtnooMQgMw (BXiMSUMa cnco^ 
to tba oendaet (tf thaaa itadtea have eoe- 
trtbotod to the ootfnnany. 4swng 
titom an <1> — Htoqaito aiark* 
cfB erf gi|>oaufc or htfgnitl doae* 
{2) Bsaasurii^ doScodb vitll tostttt' 
repnto rf a<to<p>tB aanaftlyUy» iden* 
ti^iQ2« looaiaitog, aod contraBfag fiw 
toetonthtt mtoto eootod tbft iMd «f- 
ftct,(4)iau umi^ B>dti^togawM» 
Inv^ <fiovgtk to faovlda adoQutta aiA> 
ttottoak pom to datoct a tooaS cflwc 
aoA fS> daatgnfty a itadjf tlaS avoida 
toaaaa HDSpto satocttoo> 



imaiait Ttm dttsMw antaOad to 



A DBmber cfiavtovi af •tsMbeacBi t'^ 
atfcrta oCtoiMCTci toad aipiiaiiia qd tba 
B^BzoHastfaolo^Bal fi^BCtlao fhfld w^ 
lasm beaa pntitoart **ttia <atfCB«a ctf 
major fixua to tfeaaa revtova hw bats 

a|iftiiacbwaatopruvjdaitofTativaauni< 
ffiartoate artddi tfaa i 
stiSitikat toaoH dtca jae^vadl 
ofitoat atCaittto& Wbafi ^laBtttativv 
ayi^haalamaattBJii^ad^ilcoprittedcf 
a ato^to taX^ (rftfaeaa itadtoa dtowtos 
T*f*'ttKnTV ■bf f lft ff^ (at Uia 

.06 tn^> f* tSeaa did not. TUb 
a wamri b 09$$ usdaa fluiiliaafai to cbe 
todividual attt^^ vitoa aod attadbca 
«q»l antoS^ to aS fisito wttboct ra- 
^d to tadr upadfle DofU or ftm. 
Tlift cttt ef tha ifliiet ttaaond to aaeh 
atatty to ganMaQy (yiogad to tba 



Tba ilattotiffal tadinlQoaa titafi bava 
tacA aubauaad facaa^ aadv tba ro* 
brie cfawtA^Ba^ato offer a finMBaavr% 
vfttoa artoeb fevn^ laaaarcb ainv&aato 
eaa ba eoBdnetod with Bwaa datttf da- 
teadn^bodftttd oitoftoi^ te^ap- 
proaebf todtoldaak atodieaan tnatodaa 
dida |w i B> a to a tos^fr ^ggta atoa^" 
ftriniHify iDn<io<aa tons aa^b atod^ 
afa pootod bsrooa €f a DUtobairflf to>cb- 
toqBiw ^aad^f WDtiU t t ^ totei a no aaaro 
dravA abcntt dia raaaarcb <pMatkM of 



aod aiMMDiaiictowm tor aqr vvta- 
ftpe^to tito aaadi^ig» 

(liil III Tirf^ iiaiTdnad rtt tTii mm 
Uam, tba tMAdbaaa and aetoi(y flf 
matMaalyito Bia to tba tott Cbtt H fv- 
ibtw [\m fiiiiwfffttf ii Til rnmffna Tbi 
nwritoflfnai totft^dgb rteaawwd 
rai^acG^ wbSa lAtotoiiav^to wato a^ 



'AafiatfltofMniMaaftostoad.fQ 
itaffl»uiMinwHad%&»a>itaa>ar 
to IM. I^aaad Plibii^ agm^te 
taetoidqn t9odeabca aiGtidPaiaaof 
.mfcrteaflktcrbadoBlQtotbatoi 
Mfiia. Kaadtann vd Balto«v^ aa^ 
to^ aaalgla^a^wtoat al 

pacdadtooCbaadbtood'tfidaCadtoaL 

IB tba toal toar yun, a asbrta^ 
aqgb ar rf n wa ar^niolqgte lOXto 
frsB ivtoaa narti'Wi ailaff Bsra 
ftoad dMtea, toiiar anqda ataM, aod 
Gacc« m ig tm^ Mtottoat toeb- 
BlqiMi^ wai baas n^vatad, l^pav 



ava DM»«MQrm &rato. ts 
leeest tfate aaa raftoaad «ad agaan- 
ttt^toawcttariaflftbalrrawlntipaa' 
ai^ad ibai^flvtoBBa of totorMt la 
toXMo^ IQ, ^tbosab maar itedtoa 
^ aae^ad^e a&^ofhad aBq»> 

adtod p«ta»9oa. laadb^ abftogr, 
ard c^Bm briMPftaa AU atafiaa f«- 



ana^pii to vtoeb tba dipaRddS ^fn^ 
abto 0^ « ' 



Ibj^oaaol 

taK> BMSMr btood or tooCb toad b«aL 
to ooemat to aartoir attai^Ut tbto 
aoa^ dMaa Oto Aadtoa tina 
aa^jnad aod oBoabtoaa totamieaavitb- 
to tiamt graopa. tba ffiwtttob poai6- 
fato biM to tba oblatoad laaiito «f iCiid* 
toa (toHwn aatfaatOadmei^ prab(«»> 
teadifraaaafl ltomw«t tba acpagita 
eltoet tba a adnak p erttaitt to aa- 
aaaaid by uaiftatutoir^B aoaj^jiito Ibai 
co(BfaiuaaB<tf ebatoittottlataaoiL D» 
aanttMly cf tba of dda nata- 
ava^tlitaft&tbartovMC^atadbf aSzx^ 
toatiq geMboftbatodgdad^Bigaa.opa 
at a ttoa« Aw tba ao^rato aod obasv- 
togbovtldaaibetotbaeBDctoakaa. Tba 
atattotjealp pPBrofaacb rtadytoftodan 
aflbet ia atoaoBB^iotod* 

TOa Mtida laa ai nt i a Jtociyate B rf 
aooa a rtb odo tag*r al rtfflrgMaa ao- 
iiuuflto ia d to tba atadte ravtowsd, ci- 
aratoaa tba odtoal qoaBler <rf fdtoei aa- 
ee0mH83>t> fat pc&ttCBl i^^tflcflif aotf 
e o o du dw «idb ocvBOi^ oo tba ddB- 

oitttoa ctttidQad to drawfav^*'**^ 'b^'*'^ 
aoea afr pmo b oa i ^ tottoptf ftqd toa^laa d 
aapnaup aaad teta8artiiilda<ak>p n ia nt » 



ERIC 



141 

BEST COPY AVAyBU 



137 











IM* 
















— „,_ 






OmmM 












C-Mi*«V 


tmm 




K9 


Hd 








MM 






MH 




M 




_ 










Maiae 


A 


















C 


M 








MM 










*• 








-^^^ 


0*M8*V 




mo 




m 






B 


Mb* 






mm 




m. 




tin 




Mb* 






MOD 


K» 


Ms 


P?"^ 












««« 


KB 


It) 




m 










MM 




«■ 


«*«^ 


Wl 


%m ' "' 


"moS"" 






— 



















MD 








m? 














!• — 




wo 


4Qe 








~^ " 










ftf 




IVTf 'SJ^ PMi' f4 








— ' 




tm* 


m 








1^ 




m 




























IVIt-tST 




M 




M 




mp 


K 








M 


A 


m 






10* 








M 










n 


Mb0 









A 




trntimmmm 


itm 










M 




Mt 




mr 


eB» 






'tf"* 


M 








tmf 




M» 






1^ 




M 




mr 






ivn 


i^^^i 


M 










iPT 


Metf 






M 








mr 










M 







Jotot l> vatoi &r teid were cKteubl 
ed fiv aadi of the t«Q graopB Qiics tvD 
diffvwU iRVTMdtaft pjvpospd by Pith- 
tnd ^ HfliteOcr md B)»h.^ 1a 
F1»ber% pro ced u re, th>k«irtUttn rfifae 
praAics of the iodhidu^ P viliie* » 
tsittipM^ - £.11)0 ranimng quanti- 
ty hMsx'(^stribiitioQwith2Ni^ lathe 
Hiw c dui g hy MortBUw wad Rmh» the 
w^atod HUB fif the / ««hiee <tf the lA»d 
c Dgm de ot teflCPtpoted, with tth eotf- 
friieut beioj' W6^^(lStMt ^y its <^ Tins 
nwthod c00ctlve)y ipe^g^ite esd^ etody 
tiythemin^cf«Aject»liivQlv«(i ttts 
raitlciiki^ ttvefid In thte ractft-CQtlysiB 
MscsMO €■ the wkle fu^e ctf iiniph' 

■tenstsisii 

fbr flMh stD^, the psrtial eomlft- 
tfon c oefBg^fnt ca teerf w^ derig^d fpocv 
the comvptnidb:^ t nhie iod WH Hied 

tiesttft iPMv tnutfitfueiltoi eeoiMit^ 
iog f^rilio^ trBQiftvmttoi]^^ ud 
weretbeocompsndvkftK'ettkiitk.*^ 
WfacB the ^J^V)^^lf^^l d htmaoffSK&y 
«M not n^}flet«d. the ««hif> flf partial p 
from each etady «««tmt«d aa kade- 
petidsit eatbxiataa of a ftoitQMRi {^ivQp) 
partial coTFeittftoii. Wes^tted m eooro 
averigea mi« eoznptttod and iPBJv BMd 
to eoQienifit Wi% coftfldaaoa tatamla 

L<adE«po■JaandO-^Md^■ftwtAr>l^inftM 



mc eESTCOPYAVAILiieLE 



METmet 

MMMtton 

AD fltodiM oo lead exsoewv and chO- 
drrat ocuroM^''^Qni dew^ifiiBent 
thai«mpi^^adiloE». 

ftnffidaTff itsidiaBa wiv a uoannuflaNl 
MEOLI NE fi^oMt aevch and a ■aa.'Th 
gS pt^ffKsm d tnecttega oa matak. 
netoMoxkoiQgy* pad ia t r tea. ind 
baatth. DMatatlQ& ahatnet* 
me alao eoaiThad. l^hle I llsta the 
agdiaa Ideattfled to U» aaaich** nd 
fovsesta MiBSttiy data> 

State vmaxebded (br the foa0»- 
ia^ nmmw m (}> Inadeq^tata eonml of 
eonrii^ flMtoctipf aodoaeoxmle tod 
teihaJ &rtar»*=^ 0i««wu^ 
flf ^ettat that Kflaet tiimm to the 
iodepaqdRit «»lahla, laad. One asad(sr* 
eomioOad&r pAeaaad pMttvpaiiiL (8) 
Ifldoate B^^)e^ arith dabod db^ 
tti taad poMadK aa, M(X)d kad tev^ 
>a»ianoMA^<D Spxpaddatag* 

fsSioo* or ad not enalria ta te eatevlate 
tha eoelBciest of M to » lauitifile 
gwaaioneiodai.****^ 

Some ttodlaa wtm ezduded cathe 
ban (tf own thaa one ef the aboiv ert- 
tarta. flial attebo cAciMy ai' 



dttka fSQft «f Che early st»!iea in ihla 
4na i^Doe thcsae ilnspty flocopared h^h* 
a knp-lead ssvypt^ witb ttndted f7 m 
McaraSfarfwevBBtavairitfflBL Hiaaee^ 
and oitaricn waaaeteetod to awi^ 
ooosnl Ilia ooe fta^y^ that waa ex- 
chxSed ffi) ihi* fcnii alao involved a very 
iBiaa aampte (naritipla regr aa ek iB with 
n eofirtaiaa aad complete data qd 48 
wMectal 

1W the ^idka^or^inailr ana- 
^rsed thedau by diehoCeanl^E^ teadei> 
poBire. The dat» -^a^ tat tf r e ant ^yiad 
ty mgreaikxk, vesMih^ axpovore aa a 
eo ntimi ou a «afiafa)e. We .sied th? 
ftdta reported lo the reais^y^* 
pi e roe mia y infiraattoi about the iv- 
g w aalnn aaa^yitawMobcato^dfrpnthg 
aothoraaftiioatadte.*^ 

lb achJew an aoeepca^ l««i] of bo> 
H Mgauelty, tba atodtaa dh^itbd 
bito tup gTDiipa aeeoRbiffi to the type of 
tlaeae aaa(^ fir lead (bfood or toBCbl 
Ibo P vahws aftthte earilt group ansn 
Bonipawd fov booo^aeiby uaizig tiie 
t««iniiqiie ef Rflawrtha!,^ which ii 
h e ard oo the euro flf the Kpaarwt devf 
•tkm of the I nJuaa for lead frvm the 
BRxipiseart 
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for ihr pvtiiJ CBrrvIitaca 



fanner for aid) ita^ to find ft "Bts^** 

(tod profy«m> dtt c i ib eq m a«tMai» 
ind BuRDVon * We used U» definition 
^ OibnT of ft *taiftir dtet (ptrUftl 

FknaUy, tmm vbdher tbr ratdu 
BODGf U afthe (vtgnist stndinbftd ft 
^Bffitnj sffMt p ft OOP wmchtt^onji, 
used Msbff^ ^yj^f^^fttkn^ tftchni^oft to 
8s ttu^bnte ihfti ioetoded itt ^ ilndiML. 
fbr AoftorU^flftily ftfciMtoft, PntuM 
citlwr gncD id the pulriii^cd iv- 
port* or drnwed OR the bftftk» of t2»e pub- 
^MdHft. intheftwennwhcsvftP 
vihM «w not mwwslMiAB^ wt &i&o««4 ft 
cvBftcnMifv spffoftch ftSMf Mmoed H 

Rssutra 

Ail itudiBB ffODftidered ffid rwaoDft fbr 
dfhiiknftivURiidml^l Orthfrl£ 
ioiehided itJidif. t^ n>pofied fto cfbct 
■^wtom ilthft.06ift^ftnd7dklnoL 
TWw ttodMft taduded m the 
oetMMiftl^ptiK 7 «f them meftftttrtd oi- 



p(W9« bnr blood lead cod 5 by tooth iMd 
v^un nfW4e £X TUtft two ^wopfi 
MMtytid ftepMilK. U «f the 12 
gtod^ ii i iKuwU thef fitoe<rfthety- 
gmikio eee&des^ fiir kftd oes'^ 
t^^mgti^ftiiCR -3.86 to 0.48 is ihr 
bknd le«i gis^ and from 'SO ts 
- ia the tooth kr«d gKSp. IHipftr- 
tifti eutreiftfJOD cocffiorat kesd 
iftii\j|ed ftrm -* .2? 06 end fiKxu ~ 
t» -.OOS, ffw y ec UMy, the t«i& 

^^l^deptodeiii vwlfthfe (10) vftft 
• the WMhiter tia«iv«)ee 
Scmie far OddicD-ReyM to tight 
ftodiML 1^ iCadktt M ppk iyed the 
SUn&nS Bteet IQSab. mmpkg^ 
the Bf^tiikh Abffi^ Sflde, sod one en>- 
ptcyed the f^^^Bthur Soilv^ The ooid- 
pftflecii cfthe diftTftvtfifiBe flflMd cipcv- 
tsut nn Mixtamd by tvo <ttfiWttft^ee: 
(hmathodftftrniiaiiirtrmtonHiiwIdtf- 
frred. pftiticjlutr ^ tEe tooth kad 
fn^^ nd nsBBvy dMcff^^^tione of 
the ffiAvfbutioo ot leed e ipow w etfto 
diflSetwl Id the biood teed mcfi the 
leed eip c eur e ta the ftodbr p9 tftade* 
dews et ftT tmeftn, 0.ffi mjdoL^> «m 



ftnwngthekfveiA, whflethee^ xum rip 
the e^f^y br Sdmderet bF" (medw. 
I.4diftS)oi/L}in»ftfiMQgtheb^^)e*L In 
the tooth teed itrouR nHew welytie 
methodi diffefvm. the leed espo^ 
flOR io the ita^ by Smith «t ftl* wi« 
■mtsv the kirat S«8 of 402 ehikhvo 
had tooCh lead GuoeeBtretem <b,b 
ppmX white the BAuaeui e in the eta^ 
Neefienso et tr traean, 12.T mn) 
tBW anmia the fa^heet The eeu eo- 
nnaiee tadodM tn the regnmka 
tqoMSiaa dtl&ied Cor eeeh e&»dbr, al- 
though Bwel c ii e ahate e pmported to 
wemsn tetoee thai leew fMar 
aenaa ftsdiaa>. tt ia iosfmXxM^ topra* 
9Bat hwin ft detailed art ef theeom^ 
tatee fbr each ats^. A DBodraaed fam 
of tl^ainfoiwatiootefatl^hieS* te which 
weeliaitfladtbe wnkweeevviateetnto 
ipMupe on the baaia of aevcD tetow 
Where cnilabie. the t8EwtM«^ 
dest eTlMd ia ate tDdoded tn 8. 
alocv aritfa the floaiBciafSl of lattt la the 
final (Qodei In aociB tfadlea the losa- 
itthmof the lead meaaBmoBfit waaoaed 
cBthe ivMsMAaqoationa. 
The P eahioe &r the emmoB dtrpc- 
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tkni^ bjrpc^hnris that \smA ts iwgBtiwty 
confuted vrth «m T> h <i J tf ^rt Be- 

.W)«ad6J8<($P-<. .S6> for (he 
t^Mid leid ftiKl UiQth tad grnuk re^Kc^ 
t2veiy. lliaa, thehypGtbntecB hafDog^ 
ndljr PMiTTfit b( r^jfvtni fior citbsr 

romNncd P vahm in the Klood kad 
gnmp «m ten Uttf> 0001 for both 

for (he toolh {ead grotip were k«B thar 



Tlve nenstttvity trf liw fViidmifB »w 
exsmi TtfA by retnovtf^ the ftttidff« one 
by one fnun th« «Mlysi» and recftint 
t^jQjC eois^Ded P ««ltiei (Table 4l 
Kbr the topth )e»d fcroup the htgh^ 
cemsbiDed P vitw w .'^a w>d the 
lowest wfts 0001 The cortT^odmit 
figores for tl» Mood iead fivyep were 
betas .0001. The overaU nndiRir ^ > 
^gtuftcam lead eflfipct » supported t>- 
iwthotto cttmhifuQfr the d2U. 
smgte »tu<1y M«mfi (4^ he rrftpoMi- 
b}> for the iiignif>ciu)c<» «tf ihe ft?mt 
finding 



lothsoMflfoKsltipter 
i^ittioB iKote. the awtfT iii— mm of 
eftNtiiwiiUKpirtiaioomiitioRCMf- 

firtbe ISilodiitndirfW^tWBiN- 
{^-6, P>.4) tar ti» Mood tMd em 
«d&44 P>.t>ferth9tooChlMd 

d tbs rf&tt onrao^ b« rq)Mtad ftr 

«)d - .06 »E * .Q2H wn « tAw i y. Id 
theqrtgtoa>iflilMhei^ H»reiim» t « flB» 
caa fld eoce bit<r»>» ftf tbe gn>up par- 

po^aod - OBt.OS&rthetoothkttd 

Dm of the ladyib tenm of 
the pntial t% npport those obtcfaoed 
^theBab«^Qfch«P«ihMB. Nei- 
ther p^wkSw «n cmsQ «iti- 
sate ol th» raw eflbct te, flf the 
Bor^ ehcrn tn osto per oo» 
dit^gB in had apoBSV. A meai^s^fti 
(ZtefBpt to vtHv St taeb ID ovtfsO «it^ 
mste is psrchtded by the nhstsotisi dif 
feranees in oodei ^ediSottkHi 
theitvtto. as wvO V tD ttftttA Kvl meth- 
od* d Trtftf\i***\i tesd eKpoiore tsd 



Omwr PfoL^MR 

There were t«& bcesc ttepd in the 
aeledno of ctwtiee for this Bieta^tt^ 
Ks iU the i«tric«Bt HiKhes and iZ^ 
thefermohaioB«ad«p{^kitiQft<rfexeh»- 
sscm erifiens to the nrtrkwJ studies 
1T)e poMihU^ of bias tn both steps WIS 
uHPC^ttgtfed. InptftieidvvithrMpGet 
to the seeotd ftej^ eateol^itoQi w^ 
the ctngmal £4 stiMhes tfitbded showd 
thst Fisher^ sUtiitie wss t4f' 94, 
000i)te'thebloodte«)grDuf\4&^6 
((^^U, P<.ODI) fcr the t^oth lesd 
gmup^ snd 19A.4 C^f-iS. OOOt) for 
sQ sttid^ tagefher. l%ts is evtdoMe 
tMt the Sfi^ibatNm of (he rsr!uaioo csr 
Uirta wss not so ffljptvtaitt aourre of hiss 
is this fo^Miifttjnis 

Tli» posalbUity bus resuHing ftvm 
thp first step bw been termed the/U* 
dmyM-r prodUm Such bttsmoiy rp- 
fOih from Bt tesBt two eourtses (beyrmd 
IsaJts in the retrfeevml pmeess). the &U- 
itre of ail imuMttgiteni to report their 
fTsuHa or the fisUttre of >«irBsls to fwb 
ttsh ait rvsuhs submitted Studtes thst 
show a stattstwatty sigisfleant resoit dn 
teodto beptiMtohed more fr>9<)tientJy 

%p estnnsLed the maffttzUkde of the 
fUr drawer probtem by cslculaUns the 
jiijpiot)*!^ of tti^HibhahKl ttoniBgTUucant 
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tb« owvS P vsbe U> gxvitcr thtD .C& 
Ui fay thy p rxi iur B R o rmfttK ^ 

•co>d b# nic— ■ anr to i^Siaettot ftndkg 
^ toolb laid giv^ind tWet 
raid t» ot^wy&r ^ triood kad 

ratae J KGfv fif the OMMS itadin ii Ql 
A Bare ttriz^grtit pnoKtare li I 
•d by IfKggt m Ontchomc/ 
•tMUM t^at aS QMMB Madtei 
w ooc i^sniflom it tbc .06 lemL Oo* 
der tUi MKimpeioa. it «vii)d imiiv Ifi 
iDd 8& itttte to dSata tltt fiaoQf to* 
tbe too th Wad po tyaod tbg bioodlMd 

opfsvidBetiqg Inana ttiditB c/l«d es- 
pcw^ sod wnmnt ^ti^^^t^^^p 
f«(tadtotla»<{tiMU«iv it tftonHke^thtt 
this omobff 0^ Btgisiw itodief fasw^ 
McspodOQdeo. 



71m tlvdirs MxiudMS to thn n»to> 
wsmiyt^ w i iWyviT iiiT Ml . IV vfthieA 
of th» cowtitca eunot be Owd m ad* 
vanee by det^ bot •!« UieniMl wa out- 
ccssn oC tte at»d]r. An}- Aalm^lnn of 
power txa^acoouct for tha coira vmri- 
■faibtyT IVblr 6 praaama the a prtorf 
pomrr of each study to detect a parcia) r 
d H (dtaotcd a» a 'toaiT* dbfi^ 
*todr to thii afiOM doea not mean biO' 
bgUAtty uBin^x^rtanU it OMana diflkult 
U> Ideottiy . Colvn* haa pctosad oitt thai 
a malt fif Ihte atf» "aD too fivqueaU^ in 
proctiea rop few eo to tbr txiia latirr ti 
raaBR^tada at cha Hfeeta bi^m^ tefted" 
Aa MD ba Men ftwB Ikbla 5. a part^ r 
«gaa)to " l4iaaetrtfaa«eQterc#the 
vahtea for Ch6 partial eorreltttoti fiod&- 
cient that vera derttadfiraai the ftudia 
uzider raview. Of th» a Kuoiea. 8 hK] 
pcwer botov 60% to dttset an d&ct of 
Uusn^gnttuia. 

pov^r fi^UE^a ^ivPD hero aiv ofv 
timttSie: thrjr aiT eakvlatfid Qo the mim. 
ber of cewtta* )>r ea mt t m the flnat 
Qiodal JVtMTiod la eaeh ttudy. Btcat 



itate h uMJ w n, taMsr eootniM 
fBrnmataoncBmltimthKa thorn to 
tha iSari Bodii Aa few artklH gm 
IflJbnMliaD ahent i^Mm i^Rs* ia tba 
daia,itiipsaiMithit umm^mma- 



thi0tha«ab<ll«*MK«lai 



Tht lacteiiBn <ftSarta nMNd ft^tL 
tibe itadliB a«]|y«id pRiridid n at 
o^Aal* ■' "wa cwdwl far itiiiB>T 



f a g!i a ikn i rMt>i i*i a a i i ^ifaBf u i iaaa 
mSw. ma^ b atapwiM wm. No 
ita^ laportad aoijr aaaMi if r«rid»' 
atft, ac dd d>Ki d^ aad drtacto cf 
fwftit wtfflBa ia tha dtea. tao 



ngiaaiioo Dodtl te a fiawl No 
ttwdy ad&aHad tha iMsa <tf anwa ts 
BtiKiiVMOt iTaVfanrtit fift* 
abka. 11* qoeitko of crran is wv 
tftelapartieuhtffyiwievictwhiOBMa 
' axpoKBV at lov Itfitib^ Othv 
i that rcBfaatDi citttrmry ffx^ 
I ttSf miitat rrltftflBihtrff. pa> 
iB)taii^wt.i fKraotal imoHnoHS in 
tchoot nd lo 0B> are abo partlttMjr 
MuhMiiMa to «inaa4iM«Nabka |M>> 



Thit ovaraD cvidcDca fi^sm our cDrta' 
a&a^yala taWw a atmy Usk he- 



iMtoal dt!ldt b ddkbao. A ovtsnl 
QOM t ion that tfifia at thia poist ia 
whether tha fifik tt a caatat one 'Hw 
ipga H Br tott^< pi fl itloii goob^pocdthe 
tema) BwyHni^ method. Soosefif 
the «pte£RaotQgteiI teuoe eneoocteKd 
tn izialdQa caaiBl loABsaoDBB aia die* 



The fffi^^ cf lead OR the eer^ial OCT 
vooa^atnik an fjnbeddad its a complex 
pneeae bmiiimv MokQgte. eaviraimen' 
tal, ftiritia). and eoctoeeefKRc^ teton 
Bpt demw tegtc etodiea easttot, tqr theo»< 
eatuvft, eUttfiah eaami Pftertwriypa. 
CraamsF is aot eatdeei to eaapMeai 
pTDGt whether is tha ftrid or is the bh- 
eeateey.* {^leei that diraet demoeetra- 
Ueo fif proof of a laia^loaa kad cAset is a 
Aatmahftif aettlu 9 not aehienblet 

tattled. pcTTDft tha oooaaTrttlve 
dnwiuiB cf oanal in£BfV!S@ca. 1%ey iiv 
(1) time praeedsKe ttf tha ptditiwe 
CKMB, CS) nologie pt*»»-^w>4«y (g) 0021, 
qsoriooBMea. radtireomtettnejc 

Croea^ectkcai atodwa eath B thoee 
mmeed herem eannot Mtabtt^ the 
time imeedenee of leao eipaattrr. the 
lewt ef lead «» measured at the eeiae 
tjme aa IQ. ITie dean he» faeea attde 



anaaatal tafiite* ia. dtaetotcUMiKO 
BBUth Borv liadid iBhrttfeBi lUiaa- 
eBtkahMtMMafiMtrwV wtetadhy 
fermd itaABoriMd aj^flaon btfta- 
rMteth^nBairiiiflBfuBifaBii 




it ■ thcramh^ iBwgHytfKl oraracoi- 
;^*Aa M wga B^ iflbctithrthaa8haB> 
db^iaaaciatad, Ind faaa hMa ehown to 
a&kit wtnfliiirfT***^ aetlvtt}^ b^idii 
adi^ fi^lMa aetJvlty« Bid d w )Atih ' 
coos^totJ^^^^" CiB^oB^titttiBO of doa^ 
napoMa fvWoBih^ lOc^gttat tha 
ptMBSh^ 4f tha KtaStOBih^AodM. 
CoDviaeh^ aa 




a««f I 

doaa Cbiood or tMK) learie) Bid 1^ 
ip Qj a ((aachBV ntfimi of dBBOom 
heharter BOd nooUoo uaB UDder vaiy • 
\ tntcrali of ditj^l afao hna baen 



NorapiiriBBaa>M lawni thst the iv* 

not <faB to a ooBfeonder or a act of eoD" 
ioundBV. CoBpiiCa wai ft i updarcBBtici 
k iQipeB&iia i& rml worid atudtea. to 
Bo^ itadlae mm a u t cmttniit of «qd- 
foaaden haa ladaoed the mgottada c# 
the laad-IQ afict bet hat not ohtttBat' 
ed it. The ai g uBMi t for aonqpiiriofia- 
DOia ie feithB* scivastheaed by the avi- 
dmoe p i w ided bg* aatmi) ftadka in 
rodecte Bwf eobhmuan prliriitei, wfe^ch 
prodoeed tsognata ottteooiea ta enaa* 
(b^Mvd htter autae,'^ 
Pisal^t ooaabtim^ rB^ativa thB ihe 

ent atsdieaiBideridffiiler bat laAideistv- 
cal ^t^ npHftapeta Tha etatBtioat oia' 
tttre of theae inwati^EazioM reQuiiM as 
eitcnded oolloo of ecQW^teney B^sDtf 
the afleet tmdef iXoAy axtBa to oaum* 
the F «thMa and eflbd atsea rapoTtad to 
i»«Battfftfioa»of the^aeeti^m iriB nry 
ift a aa g rfta da, aod ootaD etodiee wSl 
^vaa ligBifiGaiit fiBttt- 

A diflenut Qfpa of aeideiiee for cm^ 
tineiKy ava oflbfad its the Bady by 
i;(UkeBB and WhttlMd.* ntia erttknca 
«» baaedoo theprofaabibMieiUy eoeoded 
c9tek)Qa<rf eta bad aipefla of vtdc^ 
noginjl tfiewpotata ahtwt tha dua^tV' 
tpoiMt relBion between tead eipeeiiFe 
end IQ. Ptte tht as. expert^ esti* 
mBca of tha dow epo p en ram 
wjnwergent. leading the author* to 
•tax». 'la view of the oBanBW dehate 
eo&eenattt the etieeta of lead GO 10. the 
degxwe ef eoaae niu e ivfleetad ia the 



taedtsooaiMtenaiO-NMdiimflnaQBMna t77 
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risiov th* osvti WW tiiirtid tci to 



^»ti^^8iM»rf Hitti i iin * i^SSvVMiaBJtanRMiL ^rJLTIi 




iB iMhttoD li (SM» to 
this nactal* 



tadlvldud p0Pv to fl&d in wwcf> snd 

mftELtnJthtewMOOtDMMiSv'^tdo* ?5A!2!!£^' ST ^y 1 n -i_ ti _ 
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ftm9iBi^3<^K»^kQ«N)0MM«X* to ^MaST^^ 4M«»> M tei^ ' ^ ''-^ 

Iter .Mtom^aniitofiMtlfBtmi i n iB H i^aft^Mi a ■ iitoit m^^i «. DMMH ft. Infll K. Bi* M. « ■! Mr 

■■IMM fltoi^I^Wm ffwift iKjU rtfc^lM. >^ P liB U i<tM » K >KU m i mw u fl wWW^to 

initUMBMil^ !!■ ifrri II' I lM(«R|«»MMa 

».a^».Pi»ifcT. Ii I iB.Q|ytBBB ftifMLNC EMNBaKfllf¥MN»A^rr 

r r I ' I r - ^mi^ T»ifaMatirfQflft n i m>otM f n i- n. «i«B>n».BMtoKO<ta»Tr w^t^ 

fOMstf H4^«t^«BM»«cUAiwi«M} u» Slaty teJMriiMMMit. tmati^ caa i i mH i r B a iwd tg ftwiftri Bi 

tt. n mm III rn ua*««A««4 »ie«rte« 

_ 4^,«B^BrtteMtaBMnWA«tapiifwu 

^ lIk LtoH9 fnffitoti iWftfllfTtr* ^ m0»tfmmamtt^tA%mtaf.Ji'^tfmnaf^ 

BV> RiffB>ASL««» AtoncMtsnaMctoCtoU fT. Mm HI, Hitote MW. tototf R. CM«m cot I*7TJM11411 

n^lfctf^^ till Tir rr nimi ri^ti^m Pr Mmr*d d«^^mc« tM » Amgn jlu ih— lat H Mm ,n\^ »^ 

GWKwSeTrttMBX jiili— ill L 1 1 ' ' " MHitow^toMtivMitonMMttotto. fa 

iiti iiiiniilgi Titi^rftwtour^iw an^m.MMi^^ CMa*iM«MM» tvmto i j f i« f ii n ^[fy^ <iw>T» 

Imm^mAmIW jtoMMM. UBMM^ lnM»to« f iJ w rf wi i »u i : »<* tt>fi to» tfffe^er 




titoDC. IVteBr T iiito t iitfl»^>tod 



^ii^W- m Uliiflu^ Qitoir SK. PrwA a Utd m t— <toto« n f l fcra d toi i ii i i l iM / 

I HUM IV ITBii r fi^nriMf IfHtoi Hi ^tQiesNKSiimb^AMw. UM^m) Cto«w#Me«tkn«t iymS-iiM.iaaA 

»ito fli^i**, «^ liKiw iiPwa^toi: a C«ra*tato DA. Bim«> 9r. Vomf AM 

IM, M. CB, H. AW fli t tuni TWh^mbT 1— 4--«— ™ 

I liimlitr "'III I' " I ^ II r " iM d iwto t garfii ih ^Mn^a i fln i. ii ■iii Um ^ MifWfw 

«tol iteMcA Bmw^ HAi^ PMto» An. /tdtoM Ato» Mitft^^ /*to pw ro< tBB^TMi 

tMwiKtm tl Di^iliM SB. B. tlto HA. Martt P tt tHWBMR m WteOMj BC Ai ii l ttw 



m, niili-i ^ 1]— ^ mrtrirMiifl teMntt>% Cimva^ IBKA tm&a wi^,«mto4(to0d4MettMto Acr^ ift 

«i«>to»^ JVf^ilM tiff ti»tort toft sx. HMkBA. (ktoMdnSa. BiiNtoim tt, m t msm Nttwul Uto««err AN 
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Id tiiMiporti of mftior < 



WfTHIBi ikr pail tkfir ^fon, fftr EovmoMMl 
f^timi<M i Afncy md A^mcy fiv Task 
Swhtwpf and Diiicitf fUfitfiy mnrfarVd ia 
paUcy cutctBOds iksi feftd At low doaet it a •niaia 
ihfcM to ihf ORMi Bcrvom lyvtnm cd" iii&Btt boA 
rfcflhtiTtt.*'^ IVctf pBib^ listtsicDii hiwr bees bftMd 
flU > ^rwiiiwR QoavtigcBCf </ stn^ from boil» cp•d^- 

ikr UnM St»ieai* Enrofw. Md Aiotrslb/* Wbcchrr 
tbf <4<Kt9 OD ccntnl tatvoviM iyttctn of ntpmuv 
u> kmi dote* of leMi dat Kftve been obamrd kd m&at* 
sad <iukbvfi P<*v>>( to rfcfiwi Smuad MtfntioiL 
Otaty ditfcr &iao«r-itp iindScs havr been pibfiihed to 
dtcr, and (he toogrst fctkmrnip hi* bcf» mr 
Nodau hsvr yrt btro iipmitd cm wVthfr carty db» 
tm^iKXzy n^ofDcr ftincxiaiiBt afeiilkic* n btcr ti^. 

Ib t979 wr ir faie d dim firvt- tnd Kand-^radr 
chtldw p indtooi tyn^UMM of plirmUaw, Imt witb 
dcvstcd drtitm lead kvcli, had defidti ui pt y c hu cwi- 
rir tatdligcvicp •oofci, fpeoch and Ui^aagr pfoors*- 
mg» aftCBtkm, afid datttiMoi pcHbrmanor. When 
diNpy ivfiT itti^rd m ibr fifife grade, dkr chikhvo wid> 
high dfndD kad trvdt had lower IQ afiorca. needed 
laovr fpccia) academic tcyvices. and hid a i^nHkaDi- 

higher fMT of Gulorf in tdMol od>rr di3d 
We have oom evahiated the pe ur opa yc hotog ka l aod 
; p cr fa e m ancf ip yottqg adirffhnorf af IS2 of 



^ ar%Bal taaipie of 270 tul^ena. and wt report d>e 
fdation of thdr rroenf perfomincr to their rspoturr 
to lead, a» mcmisred 1 1 yrm «v&er 



dnw <iWi<itJ ^ iW 9n$ sad mpni grade* ii» d^ CSm^cb and 
gu i u i ifc . MmmiAm »■> kM ijiw bvfMoi l975Mid )9n» 
or Ai> fHfolMm, 70 pmvm »wa |pd « Inu onr af ^cir 
pmrr Mctk far kirf aMMn FfGM skte ^ 2305 cMdRR. 

ipaikMI konn vtear onodi dnaa kad Intli wm cffkcr >24 
er <6 p|m Thcw d y d ir a taMan 4(r, 7 S ycais) latdtnmn 
aa c wwmwa h fh a t'kiiB l tt—i^aooa Hme utA tttn lAat- 



th 11311 




diMdwdaat wdi wttfctt to lead Ifwc) acxivi&^f ts a pfwn antfna 
MCfrndMdfidAtMiikrdaaaaalyaii Aktandadadftoia^aoaV 
» ma Bas noi orb vpcBaifiQ trb car w ca y iai 

tmd i^asy, <v a^s awti wsDifod io haw had phiatbaffn * 

ta a ^MCT veaaaffwa^ owdactnf la fcnmaf i 
At CavHoaflMtfs) P^otcctm Affracy^ ik^ to 
twa>rd a> a oflrtaiaJiM ««fiaMe A ^ 
niiwpiiiiil far <adi w^yq fw aB th« tertfc nfti riad TWcadu- 
memmy fimon iw umj m Ii Md iktv famd oot to hr relaied «> 
ootcMar tcetm TV iwbjccci ttttlH rartwd»0 werr cindbrv acx 
castalMt ftoa* chia fattawHip «a^ 

IV ^ M^t^ecQ toced 6m 1975 to 1978 eDOMtUifr dW hwr 
pci|vlaftai fcf cha rcfKM^ ^oai <4d ftcsifv^ f«xicdt« tckpboor 
diree te a ig ii, lava near^ aad dnwr'»-ticrair rafk, i^ located 
177 «tf)9cett Of dicsf, t)7 agNwd a> paraopaw^ «ad the rp> 
MMini^g ift^Bciiaad- Mrfff^ctv weii paid tSi each aod rrao^vd 
ttand espcaica Tea Mh^itj ccaxtvl a 1406 had hew g icl w dcd ftw 
ihr aaaS»*< rc^artid «a 1979 bacanar char paresis stacrd as thr 
(tf thr chddta hid c*n«icd Mend lead tevch or 

hiita^HriM (tiiiliiwialfBituMiain Hin jiailMnMil 

tfctf ^ <^ fr^Gvt Thr vraa afr cd thr 113 fabfcm at 
wm ti.4 irean» thr BKsa le^^ cd mr 
bmwthtfOfTtaattcKraa It I yran AS bta (bitf tutyeen 
n wteK No cfiaiGal nimtfrftit 
fi^ lead c^nrarr wtn tfOJfAtd co cfar caftm dMnvirMt 
far thr ts Mityoa «ho wcrr oat crratrd with chrtatiai »§bbu. 
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ta < » Alii tmifcAx t w * 



|» ite fUaiiiV TcM,*' advM «r«t (MTfMWi Mik 

(lAttm to tfdcv cf iMitsttoi diScBttir «ad okA) to P»i»f thr 

muMl mm.w i^Mt ^m! itofk IV M^ed m mImS io 
back liMritoff*y«ari after SO BtoMO Vcumct *Pd tffMii»>toa 



f>ifwiiff R^ta^ ASL Otmk iqaniVon vcom «Mrr « ) c i ito«»tf 
Mimlwogr^ tovdbbclfwcUvQDrrqpfc^ORftkctiKxuol th? 

tentwr Mirf lor vtokm cnmea 



gMBMApumimdbyilO^lftmf fl#4MiaaAW«to Kkk^cM rccxvd^ «<m ottatoed fcc »Q but im of (V 
(Wvr puMctM* aitr <w of «M WM lamxal to iV im^ct sf d>r» ^ ^ ^ ''"'^ 



Jim II -jr^n^ Til fiitjftT - nr f ' -* id €1m> iwi cwaopued •» I - r»al/cUi* kk) 

Ito 



t»m.iViaMrttoB«li«iaa|itiMtod.MdlV««»doiy « I97». toltoJkw « Im!^ <»wm«» woi i^Mitf ifl hid 

^ ^ 3^ .,0^ Mdyea ckv «V nd ^dd^nt. w wiied oat tepttrntt n«ma» of deute told tewd 
^ mtr ^MVvOMfrBBateef teeVte ixiiiir TQii umu IT" 1 — 



J TbtwA>«<wfM^>i<dlapir<rf «»i^MdBDiHMidto»» WeikapcvftinMdAMpwtefiB 

lncflm.AMidBL«to»<4tod««p^ton«amd IteiVacm boikgnKViiitetofcte.cMefftoibotkadMtor ^fwiatftoi^c^ 

dai^Mddtotenimfi9toc^br>««liitotfVldtomtod |»M to iV ami i» lto»w p (yta «r 00) and a ka<Mf«ci4qh 

i^^dftflf d^faqCT.TV infrr nHi>t V agtwt or pa*- panldpaEto* waa* ttm . ^ _^ ^ 

■».« afti^rm r¥ ^rmr rrw t^fcterfi imVti ^ TocvabattiVrdadinbetmncartrasfnm tolndudcac^ 

loM B* ^ *t tt « fc&ivvd br A-) IV inl**" Vd 10 of cW ir w u iii n iii t^f diiodMnd f — 
<Vc»» ^ comet wiiMw, a«d dto — fcir <itofa ^ 
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mum <«K% w oMd io mmmm ^ Hgiitina i of At pdMmk 



i^i. Mftk «loaM tad ««MMr At t&r Mb. 

<t t mni i al Mifacr ^ iks adjiGcf t faiitk TW kad 

Mm {ite m» or d» k« of MM) ^ fndand dhr txK. 
iCMd iiM)M C1l«ta B*) b reported Fin of ite GonmsBi wtr 

a iieaM«<« tilth M^cr, nd cwmt ikDlal lar) wm idded to ite 

tktBKdoa. LoK<«te>iifiiMtiii aaatyitimitpMdmaiodd 

f kHktf4MdMDO«in)Miiitsadcur«ofM»lhi tfiu^ 



m sard to trpmm chr tkrr* mpatutt gmtp^ 
Oddi ntMM Aod M pcfmu tJOBfidtacr mtfiviilk, M^ttfttrd far fiMT ^ 
am. wrrr oaai|ittad foe iht h^|h4f<t<l-lri>ri gnmp. mth the Umt. 
kid-lfvci pcMf* Mfld M fhr H fciy tm frmip^ 



THc 1© sub^fCtB who wtrr mntrd in 1988 CT»fc^ 
I ) wm Drt 1 1 p t mii tetivg of the groyp of 270 witycts 
MlediB 1979. TfcrtubyrfiswrrrfMtniinKMtDhavr 
•lightly tower drmin tead kvHs, iboky highly fdmaird 
bmiliet of hiflMr aodoroonomic •taiuft, bm} mmhm 
ivith Mghcr IQi feod better obsictrkat hitumn, a 
higher pp p po fti oB of ihf remifd subjects wm girb. 
In additios, cbey had had fipwer head itijurtef asKt had 
•tgniflcaotly higher tQ >core» And bMter teacbm* 
rmtingt ai repocwd in 1979, The »iope of thf regfw- 
sioB of ch ild ho o d IQ on deotm le«d trvei i«ai Meep- 
cr to the group not tetwd tn fhe fbllo««^p vntdy. al' 
though thr Uinrintfr from the flope in the 8;n>tip wr 
trteaud was not tiatittirjUiy ngnift* 
cant (F ° J 82, l,l96df;P*QJ8) 
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oovar^us incrcued the odd* rawo to 7 4 penmt 
caahdrntx fnteival, 1.4 lo 40.0). Higher dentin 
Ipvels wfsr olao astooAted with tower data r»nlu 
ERcrraaed ahamtrrom. fcnver §com on vocafmlary 
and graramaikal-micmixig te>fi« ngnHiramly tlower 
fuigefHsf^mtg qxrd. longirr rcartkn bmet. poorer 
haitd-<ye coofdinatKm, sod lower rradtitg aoDfra In 
Mibjecti with dencin tead levels >20 ppm« the unad* 
justed odds ratio foe having a reading diiahility. dr« 
fkied by a score grades bek>w thai expected kit the 
highest grade com^tfd. was 3 9 (95 percent coofi' 



Table 2 shows the covanatr-«d- 
jstted iODm cf the 122 sob^ecta 
wbc» did fM>l have chnical plnm- 
bifm« aoconfiQg to tbetr deotm ksad 
coBCsorruiona. Table $ summa- 
ricct the remits cf modffa^ the re' 
lation between eaHy expcvure to 
lead and outoome nmhtple re- 
grcaaioo. £«jImt cxpostire to lead 
was atgnsficaatly aoodaied with d>- 
mimshr d a r n rtemic wm o fa s Among 
children witb denbn lead Irvels 
>20 ppfa» aa oocnpftred with those 
tvhoae dcratiB lead levds were <I0 
ppnu the uaadiitff^ cdl« cauo for 
^Mir lognduase from high school 
was 4.6 i9S pcieent oonfidfiicg in- 
t<yval. 1.2 to 17.4). A<l$itstment for 



Talis 2 Oueomaa In Vourb AdkdBnod Aooonrar^ to Osnfin imS C o nc ont r aao ft 
mChftiioad* 
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~ni tffc — iiiiM III ■! m r — 

dcnce intervml, 1 .5 to 10^). Ai^uttment for 0Qv»hfttc» 
incMied Che oddi imtio lo 5.8 pefccm oonfidczMe 
totsival, 1.7 ID 19.7). For mott outooinci. odtbcr tbr 
■ae of tbc lead rtytWMo uidikkiitf ooc tt>^ 
ard erroo wm inhiTanrtagy dmged by o^jitftraent 

or cbe to duktfcD with ciinicol ptobtnn 
cither undcy^wcet cbdtboo or wcrr reporiod to hove 
hod dMttd btood lead tcvdih S K 7 (4$ penxsi) 
drofipod Ott( hdbrv gnduoiing from hqjb tdwol (S 
o(hm oiT ftdU io ichool), ond S of 10 (50 pooem) 
hovr reodiog diwbiBtka. When cbe daldreo «tfkh 
ptumhiom were grouped with the other tubiecti oc- 



V: 



f 



(7 

I « 
' t 



r^gt«o < J>> 




imm flinM fteiMOm «» Mwn fei o 
yturt i W OBa i oMM tayrtfBtl 
tHiod bttf ivportid riw ftad 

ihoim (Ml 11^ mfften ooON odtamn MBMo 1 
MHO dtt not gwMo OBd ft* loM luite fei tM» c 



cording to qoarciki for (kntsn tead leveta, a doee^ 
nspoose T^MfHsa wmM evident for bosh omo og n ci {Tig. 
iMdS). 

Earfy cxportMT to kad was ooi ^fu&cantly asaod- 
ated with perfonnaaoe oo the ryrpbol-^igit or wetiM^ 
digit teats, the mnhnwHa-pefformapoe ten, patsm 
"^ff^^^ay or pattfTB i>oni{nriioft, •wkchiog atsentioo* 
the Cafifoniia Uarofai^ Tciu dse ReH^teiv 

itidi figuras the BooCDO Nan^ TfM. ornood BOORS, 
The ktd tevd %«at iovenely reUtod to die Mromed 
•ooA oo the aetf^mn of ddioqvency qaestkawaire, 
which oQOvfted prunaiitf of rqiorts of intflor aotiao^ 



When nthfocti wm divided ii^ two groopo ao 
oonliiw codicirdenriiikad lewit (<tOppai VB. »!0 
ppni),li^ doitio tead fevda p ee dkte d fittstfe foUurr 
CO giadoate ftwi h^ adkw! with a acfisitivity 
of 0 . 7 1 ±0. 1 2 and a ^odfidty of 0-6 1 * 0. 0* rru^ . 



to chit otended fotkniM^ Btndy, m whidk ihe okcao 
Icx^ of feUowHtp waa n . 1 yeara, wr feond that tb^ 
>>**w4>twM^ reported eartter b^weeo lead and duS- 
&en*B aeademK pragren and cognhtw fooccionkig 
poitsted into youag a doh hoo d . The pentent toaW* 
tyof leadwmiaeeotoimh toti giifftynt aadicrioqi 
hnpainoRit of acadeodc cuooeM, ipcx^calfy a teven- 
fotd iocreafe in &0tirr co gradisate ftm h%h ichool» 
iog,greMtiT ah Knteriio . iMpairtnent 



of reatfiag ^iSa tuffickody asesa^ to he labeled 
reading £fabifity (iodkaced by ieoraa two grade* be* 
low the expected teoeeo), and deficto in vocabulary, 
foe mooor iMgi, igaction ttett^ and hind ryroooi^ 



A mmsbcr of imea feqtdre eoBtktefmtiock when ooe 
i» iacerpteciac the data fvporttd befe. The firat ii the 
i^aewae of eelectraa bba OD dM iMOciaiiocv we ob- 
Mffwed. Ute autjectt fHcAed i» t96S had more ft vor- 
able c&aiacterittica ibiD dk»e whoootdd Ml be tccat- 
ed or who dedmed co p aiwipa t e . The mbjecct «fao 
were QSA rotated ceoded to have had higher kad \cv- 
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Umtf aocMMDraomtc Kuut, And kmet IQwcmB 
and teadm' ntiogi of dasmom bdiavior. Ttir in- 
imc nUtkm betMco dcotis lead feveb And IQ im- 
ported m 1979 tiTQQger far the ndytctt ¥fm 
DOS wcsred in 1968 thu for these wr mtmi a}> 
d^«# » d»e difomct did mA reach ftttiitkal tig- 
■^ftoMr. Tliii tedmg i> in if^ivcstfm witfc tbr ob»^ 
wMiieo, made by ui Mid oChcn, tb*t ctuUbcn from 
fom^Tin m feiw Mdooooooiak gnNi|)« are lam vu). 
ocnbfe to the cffem of lew! diM fMifam fm 
bvjicd rwMom i c bac^grottjvtft.*^ We lo&f thai the 
w i n aa ia i made oo tht ham of the data oo thr S22 
•ob^KtB wt nttudieii air Kke}y lo be cootervaow. 
Inde«d,hadaflthro.tg«*liub>r«>bc^ 
fttmeA. dW nm gn ii utir cf the c&ct cf capoaurr 
migbi haw been eveo greater. 

!• dke aamre of reiation betwecfli lead and iar«r 
ootcmne caotil, or dbee « rotilt fim con^Minding by 
other vanabki? The ^^^'^^^ beMeo (ead aod 
ontooine mpcfUd hat raccta aia csriteyta fer valid 
cauaU iafcrcooe: proper temporal tequcBsx^ nmgth 
wi aaaKiadoo. proetwe of a hk^;^ gradient, rKM»- 
apuriexBDca*, oo niin ency, amt bioto^ piaittifaittty " 
In this study, the expoaufc to lead preceded the 
achoot taShafr and the rradSog diMbtfittfi a^tmrtA 
iirensth of the ■saodatkn. t» mcawred by ad* 
fxiBted ratioa of 7.4 aad $ wai a 
doae-reqxnae relatkm ha> beoi demooatrated be- 
twee© expostire aod nomcrotti ootcwne vahabki (Ta- 
ble 2, Fig. I aod 2). "f k i o i puri o wp m*m<fiqMCf that 
dkeaimaiiottobBemrfiaoQtdiieiDOMxfMa^^ In 
thia aaalyiii, i«« Goointtkd fi» bodi the coittsi^ 
were Identified in 1979 aa petestial eoidov^cn and 
ochesi Me tuapected •r«re input ta ot. The m^mtnde 
of the c&ci fif lead mm re^^ioed ooiiy aHigbdy. if 
at all, by tfata pitMedare. The acf ft^ ordci candation 
betiMvs fodocoooomie atatui and dentio lesad leveb 
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i» chb WM nsc tMt {r • OIH). Many <0m^ 
iaicf that iapartaM osBOtaiaa tD Hte^^ 
In d>e aatly ipadiaa (t^ BotiKf^ IQ and the 
m^e^ eteaiioMl M) had lea cflta on dbe 
ittl9QCi% peArawHi yawy adn^hooL Hk 
<nd^ ■K W Di m» an oMabma «tt thoR: of aewvl 
fsibcy a«idtai by mtes «dM» have reported lead- 
MciMDddefitste k MdlB«<M and aaify dwefm 
bc^«riDr.«M» The te»«cted defidta in IQ, ipecai 
and i i nBt i ^i i pro ec wh^ and aaentkak r^orttd in 
1979 provide ptesBbfe merhankwa by whkb lend 
opidd hiq^ nrifiamim in daai and proifaKB evei^ 
taal fidhn SiBte eflcctt oo learning hav* been 
deniDQssrated hi the expcfimaital ffudka by Oltben 
and Ske of mhhttman peimatca.' In cteie invtss^ 
tkM», fbcwt aaoakeya, a duiiaiatu e J kaad only to the 
&ft i€0 dayi of fife, had iapnhwnta hi tearoii^ 
aa adoleaoeMs. In adoteaoeooe, die mean blood lead 
level of theK mookeya waa a73 fEDml per (15 #ig 
per deafer). 

The vahK accepted at the dmafaold Ibr lead«i«eiH 
6mi neuit»oxioiiy in chiUhcn hM dcdiaed iteadilv 
over die p«fi deoMSe ai auR aafd^itfkated po|idati«k 
midits, with bfgcr tamplea. betttr deMBA. and better 
aMly«», have been oondncfeA^^^-^^^ When thia 
ttttdywsa begun in t97S. d» looth* levdof lead io the 
blood WW defined by dke Gemen for DiaeaM Control 
ai 2.0 pracJ per liter (40 Mt P» deciht^). In I97S. 
the mean hhiod lead Icvd io a aubcainplc cf 23 chil- 
d»rn choacn Cram aoio^ thoee with the highni dentin 
tead teveb ia as earher atudy waf 1.7 $ua6k per liter 
i 34 ^ po^ deciliter N(M» of our ttthiects were aynify* 
(Matic. That these sufe^ectt were exposed to high 
doses of lead after the originat study wai cocnpteted is 
unhkely. Lead exposure, the iacidefxcr of pica, and 
haod-to-tnouih bel^vior the fifth year 

of tifr. The low biood lead levels fiDund in these nub- 
jects in young aduhhood (aH <0 034 /unol per liter) 
provide convimxQg evidence that their later expoaure 
U> lead w«s not ooesstve. 

The consenstis on what kvel of lead is taatc has 
donged ID recent yean After reviewing the sttidies 
puhhshed up to IS87. dlie Agency for Tooc Sob- 
ttancea and tMseaae i^pstry defined the threrikold for 
ncurobehanoral taucitw 0-5 to 0.7 ^uaol per liter 



Tstsa 4 8MMhr sn0 ^iaQftt% of tfia DMn 
Laa0LMiACMfiQOdsaa^«MvotMvnto 
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( K> ID » ^ per ikd&cf ). ' The BfOKT «:£Bsttd 
S ca 4 mafim AiMk»B ck&bvp W bleni 1^ 
Hi a exem of 0.7 liool per lSt«r. The iMo bftood 
kvd unoog lucent wilb h^ tsoch lead Imdb, 
cstimftMtio 1919 fiwBthoitid lc«S*«a«si^ pro- 
gf«m, «M 1.6 itmol per fitcf <H #i« per dedlbcr) 
(noft. 0J7 16 fonl per htar flB id M ^ per 
aeeifiKr]). For M^jecif «llb km tooth kid leveb, ii 
t .2 lanci per tttcr (3t K per dedtte) Irwflc 
0.58 M> 1.7 limol per Ite ( 13 1» S6 fig pef dedtttef]). 
T%»s> the lead iFweli is ftfoeooe Mpk oed to 
d» cslcukcifio of cbe oddi noom &r ooe high^ew!' 
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mates thai 16 percrniofduJdfeo in die United States 
have ekvated blood kad kvet> (>0.7 Mnoi per liter 
\\% per dedbter]), the implic»bofi> of thcK And- 
ingt far aneinpti to prevent tdwA feikitr are intngu 
ing. The practkal importance of caHy detectioo and 
abaecinent of kad in the cnvmwnem^ beferr tt eotfn 
the bodM» of children. i» borne out bf these kiog*tenn 
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INTRODUCTION 

Child labor is defined as the paid einploynient of children less than 16 years of 
age. It IS a common phenomenon in American society, and in the past five 
years the numbers of employed children have been increasing steadily. 
According to jrovisional data from the US Department of Labor, moi« than 4 
million children in the Unit^ States were employed in 1988 (13, 26, 28). 
Legally employed child workers include the ur^an high school student work- 
ing in a fast food establishment, the suburban 1 1 -year-old delivering newspa- 
pers, and the rural child working on a neighbor's farm. Illegal child labor is 
also widespread. Etespite the popular belief that this problem was remedied 
long ago, illegpJ child labw has persisted in the United Slates ami a^jears, in 
fact, to be on the rise (41). Four-year-olds "help out** in factory sweatshops 
passing fabric betw^n their mothers' sewing madiines to increa^ the spesd 
of piece woric, while 14-year-olds work on legally prc^ibited machinery in 
belt and garment factories, bakeries, and butcher shops. Ciildren do in- 
dustrial hon^work on school nights, and they pick vegetables in fields still 
wet with pesticides. 

In this review we discuss the benefits and risks of child labor, review its 
historical background, and summarize briefly tlw legislation governing child 
labor. We then discuss the current resurgence of child labor in the United 
States and consider the public health significance of work as a cause of injury 
in childhood. 
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BENEFITS AND RISKS OF CHILD LABOR 

Emptoyn^t offers nuimrous ittlvaniages to children* both in their own eyes 
and in the opinion of tteir |»rente« en^lo^srs, and vocational cxninselcHS 
(27). Developnient of a smse of re^nsibiUty , disci{dine« and teamwwk are 
fieqi^ntly cited as benefits of wosk, and serve as bridges between the wcHlds 
of childhood and adulthood. Potential exis^ dirough woilc for devetqm^t of 
new skills and improved organizaticm. Also, the exposure of children to a 
variety of jobs and professions may inflwinre in a positive way their future 
occupational choices. A good enq>k)yer provictes a rote nKxtel and may evolve 
into a mentor. W<^ has historically offered ycHith eoHioniic o{^x>rtuntty , and 
it provides money that can be used for coltege savings, travel^ to help feed the 
family, or for personal extras ttot <rtterwise available. As the number of 
children living below the povoiy line h^ increased in ttw United States, and 
as available college financial assistance for thc»e in the middle class has 
dwindled, these economic cq^poitunities have in recent years assun^ great 
importance. Fmally, work ofTers youth a sense of personal wwth for a job 
well done. 

There are. )K>wever, potential disadvanta^s of child tabor. These fall into 
two categories: {a) threats to educaticMi and development and ih) risks of 
injury, illness, and toxic exposure. 

One of the principal hazards of child labor is interference with school 
perfomiance. Employed children ri^ having inadequate time for school 
homework and increased fatigue on scIkh)! days; te»:hers of children in ar»s 
where (Hehoiiday employn^nt is common or iiulustrial homework is escalat- 
ing have noted declines in the academic perfcmnances of previously adequate 
students. These children arc described as falling asleep 21 ilicir desks, and 
they are unable to team (27; SchifRey Embroidery cases, D. Come, per- 
sonal communication). Even if they maintain their academic performaiKre, 
working children are able to participate less actively in afterschool activi- 
ties and sports than their peers. Child labor also interferes with play. Play is 
very important for normal deveic^ment throughout childhood (30), and re- 
laxation and free(k>m from fatigue are necessary for children to grow and 
learn. There is concern also that the push of youngsters into excessive 
job responsibilities may produce the "hurried child** effect described by 
Elkind(17). 

Child tabor may have fitrther adverse effects on childhood development by 
OKOuraging antisocial tiehaviOT and by interfoing with the formation of mor- 
al judgen^nt (I I). R)r example, employer as role nKxiel may becon^ a 
source of concern if his or her values, morals, and work habits are not those 
me would wish to inculcate in neofrfiyte w(»kers. When children are hired 
wttl^nit working papers and asked to "work off the books,** mofc to wcKk 
after midnight, or a^^icrxl to woric on legally prohibited mKhinery , they receive 
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sociaUy iimi^^ropriate n^sages about the rehitive iinpoxiam^ of the rale 
of law. 

Child labOT can also mflucMc risk*takii^ behavior. Risk*taking is, Co some 
extent, a ncnnial part of adolescent development relied to a i^^v of perspec- 
tive on tin^ (30) and a ^nse of mmmtality. If an adventurous ^idesMnt ts 
eiKouraged by unscniimicnis employm to climb uafmMected on scaffolding 
or to operate slicing equipn^nt with the blade gimrd by-possed, howev^, he 
or she may develc^ cavalier attitudes toward risk-taking behavior that 
increase inherent risk and lead later to injury ami disability. 

Injuries are the leading cause of death in children older than one year, and 
they acrount for 45% of all nM)riaIiiy in S to 14 year old children in the United 
Stales. AH)roximately 10,000 children die from injuries each year (44). 
Additionally, injuries are tte le^ng cause of ptxential years of life lost 
(YPLL) in the United States, accounting for 2.3 million YPLL in 1987 (9). 
The risks of injury, iltoess, and toxic expmure associated with child labor 
appear to pose a significant public health prc4)Iem, but they have only begun 
to be explored (36). Almost no data are available to char^terize the rates of 
work-related injury among chiklren. Major publications (6, 8, 18, 20) dis- 
cussing the epictemiology of childhood injury fail to consider work as a causal 
or contributing factor. A recent review, however, of adolescent visits to 
emergency rooms in Massachusetts for treatment of injuries found that, of 
those injuries with an ictentified location, 24% had occurred on the job (2). In 
1986. Workers Compensation awards were made to 1333 children under age 
18 in New York State for w^nt-ielated injiuy; 42% of these injuries involved 
some degree of permarent disability ; 99 of the awards were made to children 
uncfer the age of 15 (29). 

Even less is known about the incidence or severity of work-related illness in 
children, even though children are known to experience a variety of toxic 
exposures at work. These exposures include formaldehyde and dyes in the 
garment industry, solvents in paint shops, organo|rfios|riiate pesticides in 
agriculture and lawn care, asbestos in building abatement, and benzene in 
pumping unleaded gasoline. Given the occurrence of these exposures, it is tK>t 
inconceivable that some still undefined fraction of adolescent asthma might be 
related to occupational exposures to dusts or formaldehyde or that some cases 
of adolescent leukemia may be the consequence of occupational exposure to 
the benzene in unleaded gasoline (33). Although it is recognized that young 
workers are exposed occupationally to substances known to be hazarxhHis to 
aduhs, almost no work tes been dot^ to explore tl^ pc^ibility that young 
workers may have heightened susceptibility to these agents due to metabolic 
differences and increased body surface area compared to adults. Nor have 
possible risks in regard to causation of diseases with long latency been 
explored — a matter of concern, given that young woricers have many more 
years of potential exposure. 
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In summary, atdxHigh data are iuomfd^ and smdiu prelimiimy* tte 
available evidence suggests thai wmk-rdated injury is a significant public 
health pnd)lem in cfaUdftn and »iggKts ^bliticmaUy that iUn^ rdaled to 
toxic exposure may be a m w(»1dng children. Yet, children ktoss 

tte Unit^ Stales work daily with danpsrmis nwrhinery, receive 1^ than 
minimum wage, woric overtinw, ami incur potentially hazardous occupational 
exposures. 

HISTORICAL BACKGROUND OF CHILD LABOR 

Child labor has a long history. In the Middle Ages, children worked in 
agriculnire and as apprentices to aitisans (19). In Colonial An^ca, children 
who helped out on their own farms and households woe coimmuily hired out 
to perform similar tasks at neighbcmng farms and hcniseholds (a practice diat 
has continued in rural areas almost without change). The contractual relation- 
ship that existed between employer and child was (mt ttkBi was supposed to 
recognize the responsibility of each to the othen alttough this did not (and 
does ncH) always preclude exploitation, proximity and the social inter- 
relationships provicted scwne degree of protection (31). 

No such protection existed for children of the same era who were brought to 
the Colonies as indentured servants. Such children were often impoverished 
inhabitants of the streets of English cities. Gathered up by the humlreds and 
bonded for five to seven years of work in Virginia and other states, they were 
[i^ked tightly into ship>s. Those who profit^ enormously from this system 
were nm concerned about travel conditions; if the ocean crossing toc^ too 
long due to bad weather, the food ran out. On erne such trip 32 children died of 
hunger and disease and were ttut>wn overix^arrl. Of those who survived to 
reach America, many more died of disease within a few months (48). 

Child labor underwent major ex{^sion and restructuring during the 1700s 
as a consequence of the nee^, created by the industrial revolution, for large 
numbers of workers. In that era, "most mill owners preferred to hire children 
rather than adults. Above alK they were che^r ... but also nK>re tractable, 
and as labor unions developed* less likely to strike" (39). Children as yoimg 
as 1 1 , especially girts, were sent by their families to work in the milts because 
wages they could earn far exceed^ the income of their parents at hon^ on 
rural farms. Not surprisingly* these young girls were often victims of sexual 
exploitation outside of the workplace in addition to exploitation inside the 
factories, where they commonly labored for 12 or more hours a day, six days 
a week (35). 

The hazards and h(»Tors of child labor in the eighteenth and nineteenth 
centuries were chronicled by (Tharles Dickens in Hard Times (14) and by 
Francis Trollope in The Life and Times of Michael Armstrong, the Factory 
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Boy (40). "Six-year old giris in the mines |of Scotland] did woifc liiat later, in 
times of relative enlis^m»mem, was ttnned over to poows'* (24). Intfaemfaies 
of Ptnnsylvama and tte mills of Massachu^ts and Sttdh Carolina, ccm- 
ditims weitt im> diffsrart. 

Id ibe ^mg of 1903. (in] K taiiugtuB , tamylvanm . . . cevcnty-five ttoesaiid textile 
wnfcoi wen cm itrike. Of dib nanber n lent ten tiNxiaaid woe 1^ diUitien. The 
wwim wefe striking for more pay and sborter hoiiri. Every diy link cfaildiTii came imo 
Unioo Heidqnaiten, some witti tlietr hamis (rff. tome wtah die itnunb mis^. tcme witb 
their fingers off « the knuckle.' They were stooped link iMngs. touod shouUcrcd md 
skinny (48). 

Drawings of children being beaten in tt» ctmon milk, lowered cm into 
Uie coal mines, and canying 50-poumi rocks cm tlwir badcs up miM ladtters 
spailced great pofHilar revulsion against tfw wotsi abus^ of child labor, but 
still these omtinued (19). 

In Britain, concon over tl« plight of woilcnig children was tl» principal 
stimulus to passage of the first l^islation protecting tlw heahh of all workos 
(19. 39). The Health and Morals of Apprentices Act. passed by Parliament in 
1802, fixed the maximum number of hours of work at 12 ftm- ^qneittic^, 
forbade night wo^, ordered tiM; walls of factories to be waited twice eadi 
year and workrooms to be ventilated. In the United States, concerns about 
working children led to the enactment of compulsory education laws in die 
eighteenth and nineteenth centuries. Fw example, an 1874 New York State 
law mandated schooling for all 8 to 14 y^ old children and proscribed work 
on school days (39). 

Despite federal and state legislation, child labor continued to be a major 
fnoblem during the first third of the twentieth century. Inadequate eofcxce- 
n»nt of existing statutes contributed to this persistence. The iwed for enforce- 
ment was tragically demonstrated by tte Triangle Shirtwaist Rre in New York 
City in 191 1 Late in the afienwon one SaUuday in March, a fiie broke out on 
Ae eightf) floor of a building that housed the Triangle Shiitwaist Company. 
Having lecently lost their strike for a 40 hour week, 500 wcHnen and children 
on the seventh, eighth, and ninth floors of the building were still laboring, as 
fwrt of their 59 hour woric wc^. Since "the factory doors were locked each 
day to keep she (workers) in and the union organizers out" and the interim 
doors opeiwd inward, fue escapes seemed the only recourse, but they teoke 
under the weight of the desperate wc^ers. The fire-engine laddeis i^hed 
only to the sixth floor. Ultimately, 146 young women lost their lives that day, 
only eight years after the passage of landmark child labw legislation and fire 
protection laws in New York. Many of those killed were the sole provideis for 
their widowed mothers and siblings (45). 

Between 1916 and 1930, three major pieces of child labor legislation were 
enacted but struck down in the courts. As Postol recounts: 
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b 1916 te (im Btfioail cfaUd tew, ifae Kei^ 
WUsoo, ThitactimtiibtoddieteesitattooQmem 

fciaUo)aadesiiMisMaadgte«teiirdJ9fivyocii9a^ Jiot nine laoote 

after it wts put imo |^ace« ibe Sypreme Coun niled Kctting-OMii exceeded the 
ftdenl ^mnuiim*^ power to i^il^ imEntiie tnde* nd act w«» fomi on* 
qmiiii mto nal. A sccood fedenl ddkt labor law was enacted fbUowing year. wtA tbc 
sqipon of a pocem rrfonn groyp. the NitiomI 
a 10 peicatt tax on the M pfoto irf maxmfiBetimn 

of foiutcen. lo 1922. the Suprone Cotnl ftnick down diia act as ao in fi f ing c wem on ifae 
of hidivtdual natet lo impose mmktt fneastsea. Havtiv sofferBd two serlna 
defeafs* irfoiTOcr* became coovmced di« die only wuy to cootrol dtild labor was through 
die pa»^ of » constmnmal am^idment. Tbmi^ioitt die 1920s, die NOXT inBocoess- 
M\y 800^ to gain qqproval of die requiied munba of st^ l^ishaurei. Advoeaies of 
child tebor reform weie encomaged wbei, in die esiy I93te. die N^kma! Recovery 
Actoiatstraiioo banned child labor bek>w tbc ^ of sUteen in nf^ indutr^. In an all too 
familiar scenario, however, die NRA was invalidated by die Stqmne Coon in 1915 (31). 

Finally, in 1938 the Fair Labor Standat>is Act was eoac^. It remains the 
niajor federal legislation governing child labw today. This legislation es- 
tablished uniform federal standards for minimum wage, ov^me pay, and 
maintenattce of records on wages and hours for employee of all ages. 
Aikiitionally, it established child tabor standards* including lists of permitted 
work h(»irs and prohibited occupations, and it raised the age limit for full-Ume 
work to 16. 

Major reductions in child labor characterized the 40 years following pas- 
sage of the Fair Labor Standards Act (FLSA). Atthwgh the tenets of the act 
helped to produce this decrease. Postol suggests that "a key reasc»i tl^ FLSA 
was eflective was that child labor was already in decline by the time the bill 
was passed. By 1940, automation and structural shifts within the maturing 
American iiKiustrial ecoEM>my h^ made child labor increasingly unprofitable. 
Changes in family size and demogr^ics and restrictive immigration policies 
also contributed to the d^lining use of juvenile employment" (31). Wide- 
spread emphasis on die personal and societal value of ^ucatton ami a 
generally strong economy all combined to decrease the prevalence of child 
labor in most sectors. The major exce|^n was in agriculttue. Agricultural 
employment was exempted from many of the provisions of the Fair Labor 
Standards Act, Thus, the employment of children in agriculture remained 
common and is to the present time relatively under-regutaied. 

THE FAIR LABOR STANDARDS ACT AND THE WORK 
PERMIT SYSTEM 

Under the Fair Labor Standards Act, no child under the age of 16 years may 
work during school hours* and a ceiling is set on the number of hours of 
employment permissible for each school day and each school week. Employ- 
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ment in any hazardcHis ncmagricultural occup^on is prohibit^ fc^ ait^me 
less than IS years old. Thus, no one under age 18 may work in mining, 
logging, brick ami tUe manufacture, roofing or excavating, as a l^lper on a 
vehicle or on power-driven machinery. Meat processing machinery, delicates* 
sen slicers, ami supermarket box-crushers are specifically pr^bited. In 
agriculture, where the restrictiom are much less stringent, hazardous woik is 
prohibited only until age 16, and all work on family farms is totally exempt^. 
According to the law, however, no child under age 16 working on a nonfami- 
iy farm is allowed to drive a tractor with an engine over 20 horsepower or to 
handle or apply Categoiy I or 11 pesticides ami terbicides (25). 

Though the FLSA {novides a broad framework for the regulati<Hi of child 
labor, most administration of the law occurs on a state level, largely ihnwgh 
the work permit system. Work permits are issued to children by state and local 
school systems. The intent of placing this authority within the schools was to 
allow for discretion in the issuing of permits based upon a student's acactemic 
perfonnance. Thus the schools are also vested with the authority to rescind 
permission to work. In reality, however, this intended safeguard has been 
overwhelmed by other more pressing responsibilities placed on schools, and 
is virtually never exercised. Another problem in the administration of the 
FLSA lies in the fact that in most states there is no central collection point for 
data on the number or types of woric permits issued to working children or the 
industries in which they are employed. 

CURRENT EXTENT OF CHILD LABOR iNf THE UNITED 
STATES 

In the past decade, after 35 years in which it was not a problem outside of 
agriculture, child labor — both legal and illegal — has become increasingly 
common in the United States. The US Department of Lalx)r estimates that 4 
million children are legally employed; an additional large, but poorly defmed, 
population is employed illegally (12). 

A reconvergence of economic and social factors similar to those which 
produced the major increases in child labor at the beginning of the industrial 
revolution has produced this growing prevalence of child labor. These factors 
are: 

1. A strong and growing economy in the face of low unemployment. This 
economy has generated a need for workers* whose numbers are scarce, 
paniculariy in the Northeast. Moreover, projected pq>ufation declines and 
worker shortages suggest that this impetus to employ children will in- 
tensify in ihe years ahead. 

2, Unstable world conditions, particularly war and poverty in Central Amer- 
ica, which have led increasing numbers of iltegai immigrants to enter the 
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United States. These immigrants, f^atiailariy children withmtt pmmts, 
are highly vuli»Bbile to exploitaticm in fte worlqriKe hemise of their 
overwfaehning need fw inconw ami their fear of discovery by immigratiQn 
offtctals. 

3. Poverty: Despite a relatively strong economy, nwzt American chi]dm 
live below the po>«rty Iti^ today than 20 ^ars ago. Fot the 20% d 
Andean children who live in oiiKiiticms of povmty, financial i^ed 
constitutes a compelling reason to sedc en^loynient. 

4. Relaxation has occuned over the past ei^t years in mforcement of feder^ 
child labor law, ii^uding tte jmvisions Itraittng tte nmimum permiss- 
ible hours of work and tte (^idiibitiom against use dangercnis madiin- 
ety. Kcptai of the ban on iiKii^al homewoifc« which was created to 
pn^t working won^ and childien from iiulustrial exploitation in this 
piece-work industry » has further undomined tte historic intent of child 
lab(^ law (23). 

The iltegal employn^nt of children occurs in all industrial sectors, and 
often exists under sweatshop comltticHis (5, 32). Any e^ablishn^t that 
routinely and repeatedly violates wage, hour^ and child labw laws as well as 
the laws protecting occupational safety and health is t^n^ a sweatslK^ (41 ). 
Traditionally, these sho^ have been c«msid»ed fringe establishments, such 

tlKxse in the gam^ and meat-packing indusdi^. Increasingly, however, 
restaurants and grocery stores, not typically considered to be sweatshops, are 
also fulfilling the defmition. In an effoit to quantify the current problem of 
illegal child labor in the absence of readily available naticmal statistics, tbt 
Gemral Accounting Offic* (GAO) in 1987 surveyed the directors of state 
labor depaitments. Based chi this survey, the GAO fcwnd in New York City 
that half of the approximately 5000 restaurants n^t tte criteria for sweat- 
shops, and that about 25,000 workers were employed in such establishment 
(42). In New Yoric City fast-food establishntt^nts and the gamtent industty 
have been cited repeat^ly (or failure to pay minimum and o^^n^ wages 
(4). The pn^Iem is not crafu^ to targe urban aiieas; in 1987, several high 
school stiutents employed by a chain restaurant in a small West Virginia unvn 
quit after having tried unsuccessfully to i^gotiate with the manager to stop 
keeping them past midnight on xbool nights, intmstingly. tte management 
Imi been no mote responsive to a siipilar request m^ by a group of these 
children's parents (posmal communication from adcriescent patient. West 
Virginia University Hospital). 

Health and safety a>nditiof» in sweatslK>ps are often very hazardous. For 
example, Tirt hazards are created by blocked exit doors^ acxumulatioiis of 
combustible materials, and infldf<ytare ventitetion, and electrocution hazards 
result irom overtoiled electrical sui^lies, work statiiHis located close to 
exposed wire, and bare fuse boxes (S. Pollack, perscmal observation on visite 
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to ganmnt industry sweatslK>i^ in New York City in conjunction witti the 
New Yoik State Depaitm^ of Labor Apporcl Industry Ta&k Force, 1988- 
1989). It is iiontc diat these same comiiticms are known to have contritnited to 
the deaths o( 146 wonien and children in the Triangle ShirM^st Fire. The 
lar]ge number of fue code violations being discovert today by the Garment 
Industry Task R)rce inspectOTS of the New York State Department of Labw 
(H. McDaid* personal communication) suggests that wcfkers, including diil- 
dren, are at voy high risk of dying of fire if these conditions are not 
imn^idtely alleviated. 



HAZARDS OF INJURY ASS(X:iATED WITH CHILD 
LABOR 

Urlmn Child Ubor 



There are no recent epidemiologic studies of the health hazards associated 
with child labor in citi&i. The available information comes therefore from 
case lepoits and from evaluation of the types of employment available to 
urban children. 

Garment industry sweatshop work appears to be an increasingly common 
source of employment for urban children. As noted above, firet electrocution, 
and injuries from machines are all known risks associated with this work. 
Solvent exposure in leather sho{>s is also a hazard. One of the most notorious 
sweatshops in New York City is a poorly ventilated belt factory that has 
received repeated child labor citations, and yet continues to employ children 
under the age of 16. all of whom spend the day in an atmosphere that reeks of 
glues and solvents (S. Pollack, personal observation). The persistence of such 
an establishment attests to the inadequacy of current law. 

Stocking shelves and working at the cash register of grocery stores is legal 
work for children aged 14 and up, and urban grocery stores rely heavily cm a 
young workforce. Although there is no literature concerning repetitive mcuion 
injuries among child cashiers, such injuries, including car;^ tunnel syn- 
drome, are known to pose [Hnfolems for adult cashiers. The usual configura- 
tion of stock in big*city markets, where space is at a premium and items are 
stacked to a much greater vertical height than in c^her locales, poses risks both 
of ladder falls and of injuries from falling objects. Laceraticnis may be caused 
by cardboard boxes and the knives used to open them. Although children are 
prohibited by law fram operating the machines that are used to crush m bale 
these boxes, an 1 1 -year old boy in the Bronx was killed in December 1988, 
when he became entangled in a box-crusher and was crushed to death. 

Delicatessen and bakery slicers, although their use is legally prohibited for 
children under 18, have both been shown to be sources of serious injury. In 
tlw early I98(h a teenaged boy in New York City was brought to the 
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emergency room with an am|»i^d arm; he said had been ^'helping our in 
a butcher shop. A few mcmths later, another tranaged boy was broi^t to tte 
same emergency room with his arm amputated after having been in tfie same 
shop. He too, Imd just b«n lielping out'* ( 16), Recently, a 17-ycar old girl in 
New Yoifc City aminitated seva:Bl fingers wtwn a bakery (fcnigh sticer came 
(town on her hand (37)* 

The fast food industry is mmig the fastest growing Industrie and is one of 
the lai^t employers of youth in the United States today. Minor lacerations 
and bums are common hazards in fast food establishments. Time is also a risk 
of el^rtrocmion, although this risk may have been lessened by changes 
mandated subsequent to the death by electrocution id 1987 of a teenaged 
worker in a hamburger restaurant; the sourx^ of the boy's electrocution was a 
power outlet on a wet floor in an improperly grounded building (IS). Workers 
in fast food restaurants may also have excessive microwave exposure, as 
heavy use of the microwave eqMipment tends to damage the seals of food 
ovens; also in an effort to hasten the efTiciency of food delivery, safety power 
cut-offs on microwave cookers may be circumvented (C. Oilman, personal 
communication). The extent of such exposure has not been quantified, but the 
potential is of concern due to the possibility that exposure to microwaves in 
high doses may cause eye damage with subsequent cataract formation. 

Suburban/Small Town Child Labor 

Children in small towns have a wide variety of job opportunities: delivering 
newspapers, pizzas, and submarine sandwiches, caring for lawns, working in 
gas stations, working in restaurants and fast food establishments, woiicing at 
sales jobs in retail stores, and stocking shelves and working the registers in 
supermarkets. 

The hazards associated with these suburban jobs are diverse. Lawn care is 
associated with mower injuries, including amputation of ftngers and toes as 
well as eye injuries caused by flying rocks propelled by nrawer blades. 
Exposures to pesticides and heit>icides can also occur in this industry. News- 
paper delivery is associated with motor vehicle injuries to children on bicycles 
and on foot. Because unleaded gasoline in the United States contains 4 to 5% 
benzene by weight, employ n^nt of teenagers in gasoline stations may be 
associated with airt>ome and dermal exposure to this carcinogenic solvent. 
Finally, the delivery of pizzas and other hot food items has proven to be 
extremely hazardous to working children. The rash promise made by a 
midwestem pizza company that all pizzas would be delivered within 30 
minutes of the time of placing an order has been shown to encourage reckless, 
dangerous driving by young, often inexperienced motor v^icle operatcHS. A 
total of 20 fatalities among either children working in pizza delivery or the 
persons with whom they collided have been documented within the past year 
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to be associated wMi the tll-cooccived delivery policies of this fmn (22; J. 
Kinney, Natiiml Safe Woifcpldce li»titute« perscmal comnumicaticHi). 

Rural Child Labor: Farm Hazards 

The woik a^laMe tt> ntral chikhen is primarily agricultitml, and poses the 
santt health hazards as those affecting adult agricultural workm, including 
lacerations, anqnitations, and crush injuries from farm machine; bhint 
trauma frmt large animals; mcHor vdiicle acxidents involving farm vdticles 
on public roads; risk oi sufforation on grain elevators ami silra; and expo$i!re 
to pesticides. Small i^jrsical size and imxpertoice may, howev^, »iperim- 
pose an additional risk for y<»ing woricers. Although the numbere of children 
working in this industry are nm so large as in (^faer secK>rs* the pc^ential 
hazards (especially ttK>se involving machiwry ami large animals), ccnipled 
with the historical Imrk of regulation of agriculture, onnbsne to create an 
important problem, parttculariy in large rural states. Agriculture has come to 
suipass mining as the nrost dangovnis occupatim, accounting in 1980 fcv 61 
fatalities per 100,000 workcfs (46). Perhaps for this reason, much of the 
scanty literature available on woilc-reiated injury and illness in children 
focuses on agriculture. 

Data on injury in adolescent with workers are provided by a 1985 paper by 
Rivera (35). 

Nearly 300 children and wloEcsccnts dte each year from fann m;iirm. and 23.500 suffer 
nc»fiital trmmm. The fatality rale tncttases with age of the child; die r«te for 15- to 19- 
year- old lx>yft is doubte diat of yoiuig chiktrea and 26- fotd higher than for ^ Moredkan 
half (52 J%) |of those injuied] die widiout em leachuig a physician: an additkMuU 19. 1% 
die in transit to a ho^ntal* and <»ily 7.4% live kmg enough to receive mpatiejit care. The 
most common cause of fatal and nonfatal injury is farm machinery. Tractors accounted to 
one half of these machtnery-ielated deaths, fofknred hy farm wagons. comlnnes« and 
foiktifts 

The importance of traciors in work-retated agricultural injuries to children 
was support^ by a 1979 paper on farm tractor fatalities in which Karlson el ai 
stated that 29% of Wisconsin farm woric fatalities in 1971-1975 occurred to 
male farm residents umler the age of 19 (21). 

CogbilK Busch, and Sticrs (10), also of Wisconsin, echoed the concerns of 
Rivera over deaths of injured child fanq woiicers dim occurred before they 
coutd reach a h<^pital. in a 1985 i^per, they reviewed the cases of 105 farm 
trauma patients, 19 years old or younger, admitted to their Level U trauma 
referral center. They found a bimodal distribution in age with peaks at ages 4 
and 14 years. All 13^-18 year olds were wi»1dng at the time of their injury <G. 
Stiers, personal communication). They found that "specific injuria observed 
in these children were often predicted by the mechanism of injury. Tractor 
and wagon accidents resulted in multiple system trauma with frequent pelvic 
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fractures, long4xme fractures, l^d injuri^^ and thoracoabctoxninal trauma. 
Haml and leg trauma pmfamiinaied tn fann mKhiimy mistuqys.** Six of ti» 
teenagers woe oittcally injured. The mo^ sewrely injured ddM (aged 15) 
^lent 55 days in tosfntal afto- a tractor roll-over left htm with fimrtures of 
datll, rib, pelvis, femur, ulna, ho&t scapulae, and a laceration of tte 
urethra that required rargical rep^. 

A bimoda) peak of childbood farm injuries, in which the alolcsccnt peak is 
mxount^ for by wwking children, was also noted by Swanson et al in 
Minnesc^ (38). They reviewed 88 c^sts of rural injury in ^lescents^ of 
whom 29 (33%) were defmitely working at the time of injury. (Anotto 20 
may have been woridng.) They found that older children were involved in 
accidents with tractors mane than twice as often as j^unger children; power 
take-offs (relating drive shafts which transfer power from a tractor to a piece 
of attached farm machinery) were a second important cause of injury. Hiey 
provide sobering data on the implications of acute injury: "'^ven children 
required multiple recon^ructive surgical pn^cedures, fifteen chikiren had a 
body part amputated, four children {were left with] arm or leg length dis- 
crepancies, four have nerve deficits, nine have diminished ftmction secondary 
to COTtractures or deformities, and oite has ur^ral deformities and im- 
potence." 

Cogbili et al point out that federal and state laws require alt 14 and IS year 
olds hired as farm employees to have completed a safety education course 
prior to operating machinery, but they add that the% regulations do not ^ly 
to children working on family farms (10). Nevertt^ess, this safety require- 
ment is not always being met even on farms where it is required by law. In 
1984, a 16 year old New York State boy died while working on a neighbor *s 
farm when the machme he was unloading caught and pulled htm in, leaving 
him torn and crudied. He had been working since age IK but had no work 
peiihit and no tractor permit. In testimony, his father accurately noted another 
problem pertaining to farm vehicle safety: Although one must have both a 
license and an inspected and registered car to drive on public roads, a farm 
vehicle need not have a certificate of inspection and can be driven by anyone, 
including a child with no iictns? (27). 

A 1989 paper by Broste et al fton; the Marshfteld Clinic describes hearing 
loss among high school farm students (7). The paper is of historic as well as 
medical note, as it represents perhaps the only report of occupational illness in 
adolescents. Over three years, audiometric exams were conducted on 872 
vocational agricuhure students. Stuctents who were actively involved in farm 
work had increased prevalence of high frequency, early noise-induced hearing 
loss as compared to peers who were not actively involved in farm work. 
Broste suggested that education and provision of tearing protection equip* 
ment would be appn^ate preventive measures, as students using hearing 
protection h^ a lower prevalence of hearing loss. They concluded; 
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With the cCT POPi k fmsam {King masy bnxm, ei|nBiiiv of dtUdren n> noby aod 
tuottdciitt masMacFf eoM be cip ec tBd to iooesse. Adnkromn teeo-fligBd cUkSiexi 
often fiU inidimly beM ^ 

^nn to tap pfaacin income, hm diikteo tike oo incmstag reqxmi&ritiSy far finm 
ngrmi o Qi ^ nd msf be incre^Qg ri^ of heaiii^ losi ntd other oocoiMlloial faealfii 
bmnts of fim^y. 

INTERNATIONAL CHILD LABOR 

Child labor is a ma^ problem beyoml Ifae bcmloB of the United States (1, 3, 
43« 47). AoconUng to the Inttmatioiial Labour Otgan^atton (ILO), at leatt 
200 milUott diildm woHdwiite umto' tte age of 14 are enq^loyed. In snne 
coiimries, diildra constitute IS to 25% <if the totid wmkfwce. Oiildren are 
emficyed as nig weavers in tte Middle East, umtoground tin miners in Soitth 
America, m^ woifcers, fiiewcnrks makm, textile weams, and glass blow- 
ers. Injuria, illness, and disability ait common amcmg wortdng diildmi 
worldwide. 

Child labor is associated in virtually all ocwntries — both imlu^riaiized and 
develoinnig — with povoty, high unemployment, tnmlequate edi^ational 
(^i^mtunities, and faihtie to oifoice existing law ami standards. Paiticularly 
severe abuses have been documented in so<alled *1toc emoprise zones,^ 
imhistrial areas established in nany countries in which relaxation has been 
permitted in tte enforcemou of labw and oivironmemal latirs. 

OPTIONS FOR PREVENTION 

A series of apim>»:hes exists to {mmition of tte tUnessn and injuries 
Ksociated wiA cbM labw. AU of appm^dm are based chi die fun- 
damental fxeventive Cfmccpi diat die incidence of die ii^uiies ami iUnesses 
associatnl widi diild labw will be greatly redi^ed if dtt laws and regulattons 
^votting diSd labor are uiKterstood and strictly entbroed and if illegal diild 
labOT is radicated. Altbra^ worii: in childbood has uminiiabte benefits, it is 
clear that excessive and illegal child Idbor. sweatshq> wc»k, aiKt imhistrial 
homewoifc are dangoms for chUdrra ami must be prevented. 
Specific apiRoacfaes to fnevemion aie as fidtow^: 

EDUCATION Edut^on is mcessary to call attention to the hazards a^oci- 
ated with child labcn^ and to provide infmnation concerning the relevant law. 
It roust proceed on sevml levels. Children then^lves mm be taught about 
the hazfflds of w<Hk, ami an effort made to temper their usual enthusiasm and 
lack of frar of imhistrial hazants. Teachers and school boards mu^ be 
mfomied of the hazards of child labOT — includii^ tte hazards to educatioo — 
ami they must be ro»te aware of ttetr ditties and reqxmsibtlities under the 
worts: pmnit process. Physicians and odi^ health providm — particidariy 
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en^emry room ^afl— need to remember th^ w<^ can be a cause of injury 
and illness in childhood; the importance of an occupational history cannot be 
overen^)hasized. Finally, the busii^ss community must be educed as to fte 
hazards of child labor and remimled of their r^pomibilit^ under tl» law. 

DATA cx>LL£CTiON One of tte major impediments to (tefining and resolv- 
ing the problem of child labor in the United States is a lack of ctetailed data cm 
the size of the population of woriing children and/or the incidence of woric- 
related injuries and ilk^sses. The Bureau of L^r Statistics of the US 
Def^itment of Labor and state departments of labor need to develop n^cba- 
nisms for more efficient collection of these data and for the better ac^sstng of 
data sets that are potentially useful, but currently only minimally available, 
such as information on work permits issued by school boaids. 

REGULATION AND ENFORCEMENT Relaxation in the cnforcen^nt of feder- 
al regulations protecting child workers has undoubtedly contributed to the 
cimrnt resui^ence of legal and illegal child labor in the United States. The 
number of inspectors has been reduced, the number of iiuspecticms is down, 
and an anitude of complacent non-enforcement is ofTicially sanctioml and all 
too common. A particularly dangerous proposal is the US Depanment of 
Labor's announced intention to relax bans on industrial homework that cur- 
rently are in force in the apparel industry. Sitch relaxation will iKvitably 
allow increased child tabor, and is not consistent with good public health. 
Clearly, strong enforcement of existing legislation and regulaticms is neces- 
sary to i^event abuses of the law and to protect the health of woildng children. 

CONCLUSIONS 

Child labor — both legal and illegal — has increased substantially in frequency 
in the United States over the past <te:ade. Qiildhood employtnent has in- 
creased in all industrial sectors, and the m^l marked increases have occurred 
in the restaurant and garment industries. A resurgence of sweatshops, many of 
them employing child laborers, has creen documented by state labor officials 
and by the US Government Accounting Office. There has occurred a resurg- 
ence of industrial homework, often involving children. Violations of federal 
child labor laws have more than doubled. Currently » 4 million children in the 
United States are estimate by the US Depaiteient of Labor to be legally 
empk^ed, and an acMitional large, bat ini^tequately docunmted, popuiatim 
of children arc employed ill^ally. Worldwide, the Intem^cmal Labour 
Organization estimates d)at 200 million children under tbt age of 14 years are 
employed. 

Child labcM-, particulariy when it is illegal, excessive or occurs under 
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swoodK^ocHiditkms^ ran imeifene 

of dukfara. Exoe^ve chUd labor has been shown to oeate major im- 
pedimeitts to successful sdioc^ irack* 

Child labor appears to be a serious cawe of iiQuiy in ddldien. AMmki^ 
diatii^ Ke scant and adequate qmteniologic ttiKfies have not been un- 
dertdora, laoerttiras^ anqxitatkms, cnidi injuria, and head tramid have all 
beoi r^MMed in ddlchen at wmfc. FngmaiXasy surveys of wcfffcarconqiensa* 
tio9i itomts and {KSfrital aimgeocy txxm 

of injuty to working duMm is sutetantial. Fkmter epid«niol<^c studies of 
woit-related injury to children are sttecfed to betto- ibmiment the extent and 
severity of tte pooblem. 

Wofking children are expmed to nunmous toxkr substarces, incIiKling 
known cannnogms (benzoie ami asbestos) and neurotoxins (of^^nopbo^hate 
pe^dites and solvents). Althou^ disease resulting specifically ftom toxic 
exposures in childhood has mtt beoi documoited, it seems probable that 
delved iUness consequ^ to these exposures mu^ ocoir. Again, epidemio- 
logic evaluations are required. 

Preventicm of injury and illmss in wtnldng diikben requires the following 
actions: 

1. the developn»nt of better data to (teHne die extent and severity of the 
problem of child labor ami its associated injuries and illmrsses so as to 
permit identificaticm of paiticulariy dangeixHts industries and cxxupations; 

2. education of chiUbtn, parmts, teadim, physicians, and the busims 
community about the hazards of child labor; 

3. review of exiting laws and regulations to determine wl^tber there are 
areas that i ^^uire strragthening or modification so as to be more ^)pro[m- 
ate to current ccmditions; 

4. disomtmuation of the pooAy c^msidered federal mitialive u> relax certain 
labOT regulatiom that project diildren at woric^ paittcularty tte regulations 
timiting inchistrial b<»nework; this relaxation will lead immtably to in- 
creased diild Isbon 

5. strict enfcHcement of existing law and regulations by ^ate and fcd^ 
agencies. 
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FARMWORKER JUSTICE FUND, INC. 



2001 S Street, N.W^ Svlle 210 
(2(^4e2^1«! 




Soptember 26, 1990 



Mr. George Killer, Ctiairsan 

House Select Committee on Children, 

Youth, and Families 
385 House Office Building Annex 2 
Washington, DC 



RE: Testimony for Hearinti Record on '•Environmental Toxins and 
Children: Exploring the Risks" 

Dear Kr. Killer: 

X am submitting t^o following coiamonts to the Select 
CoBusittee's hearing record on behalf of the FansvorKer Justice 
Fund, Inc. (FJF) . FJF Is a national^ not-for-profit farmworker 
advocacy organization based in Washington, D.C. One of our 
principal concerns is the workplace health and safety of migrant 
farmworker adults and children. He %#ere pleased that the Committee 
included farmworker testimony in the Oakland hearing, and that you 
also addressed the issue of pesticide exposure of migrant children 
at the Capitol Hill hearing. 

There are four points I will cover in this testimony; 

1. The extent of pesticide exposure to migrant farmworker 
children; 

2. Pesticide poisoning among farmworker adults and 
children; 

3. The importance of pesticide recordkeeping; and 

4. Other toxic exposures migrant farmworker children face. 
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F«imor)(«r adult* ami childrm ara on thm front Xinaa of 
aaepoaura to toxic agricultural paat;oidaa« About 251 of fans labor 
ia parforMd by childran in tbia coimtry. Migrant farmoxicar 
cbildran, vho tbamaalvaa or who mvm brougbt to tba fields 
bacaua« panuita bava no day cara, arm axpoaad to paatieida 
raaiduaa in tba soil and on tba foliaga of fruit and vagatablo 
crops. FarmorJcar familiaa gat aprayad by paatioida drift vhan 
naighboring fialda ara traatad. soMtlaaa farmorlcara ara not 
notified vbicb fialda vill ba apsraywS, and tba vary fialda vbere 
they are working gat sprayed. Poiaoninga raault. 

Soaativaa unprotected iareiforkare are aant into tba fialda 
too soon aftar pastieida applicatioat. Sucb a violation of tba 
peaticida reentry time in Noveabar 1989 resulted in tbe poisoning 
of 8S fansworkora^ including savaral tMnagera and pregnant vosen. 
(See attacbaent 1, nampapor olippii^a about tbat isaaa poisoning.) 

Fareworkers suffer bighor levels of peaticida rasidues in tbe 
food tbey eat and tha vatar tbay drink than does tba avarage 
consuser. Pansvorkera are axpoaad to peaticides vben tbay eat 
fruits and vegetablas froB tbe fialda and vben, because tbeir 
esployera provida no «raab wter« tbey Sttst eat tbair seals in tho 
fields witbout being able to vasb tbair contaminated bands. 

Pamvorkers is^rovise vben tbay ara not provided with cups 
for drinking vatar* They use tbe very crops they are harvesting-* 
green peppers, holloved-out cucuabers or apples, if produce is 
covered vitb pesticide rasidues, tba vorkers drink these residues 
along vith tbe vatsr. Migrant farsvorkar faailiea say have to use 
pasticide-^contasdnated aourcee of vater, such as irrigation 
ditches, for bathing, drinking, and vasbing because tbero are no 
other altamativee. 

Migrant farsvorker housing le typically located adjacent to 
tba fields. When fields ara aprayed vith pesticides, drift carries 
and tha fansvorkar cai^a are also sprayed. Thus, even if a family 
has a eeeber vho can stay vitb infants and sea 11 children at the 
labor canp^ there is still tbe riek of pesticide expoeure and 
poisoning* Additionally, ii^ropar disposal of pesticide containers 
by pesticide applicators say seao ttet areas near eigrant labor 
cafips become duapir^ grounds and hacardous playgrounds for aigrant 
^ildren. An article from June 1990 in Michigan's Crand Rani do 



167 



£Cfiaa noted such a probl«» In a fsrworkor labor caap. (Sett 
attachMnt 2, Michigan section of «A Continuing Harvest of 
Sham.") 

Children are also exposed to pesticide residuee from their 
parents' vork clothing since fare evployere do not provide 
changing areas and ^over feoilitiee for farsworkers to uee boforo 
they return to their living quarters. 



gp yep of P eaticid^ poi»oniiMpe — eny yerm»rfcer Cblldrep 

Attachmnta 1''4 include newspaper accounts of fansvorXer 
pesticide poisonings, including a faravorker applicator's death in 
California in early 1990 fros the insecticide parathion. Contrary 
to what CCH&aittee witness Chris Wilkinson stated at the September 
13th hearing, people have died fros pesticides* Bven when 
fanoworJcers are not fatelly injured fron a ^Isonlng, they aay be 
hospitalised or suffer lingering probleas such as headaches, 
fatigue^ probless with vision or sleep » and muscle weakness for 
daysp weeks or sonths after the poisoning. These chronic problems 
affect their ability to work and earn a living. Then there are the 
many unanswered questions abwt the long-term health effects of 
low- level a of exposure of children to a variety of pesticides over 
a number of years* 

The effects of pesticide poisoning on children may lead to 
problems with learning and inqpainsent of cognitive processes. A 
comparison of poisoned subjects and unexposed controls by Dr. 
El don Savage and colleagues at Colorado State University showed 
that the poisoned cases scored significantly worse in tests of 
intellectual functioning^ academic skills^ abstraction and 
flexibility of thinking^ and simple sotor skills (speed and 
coordination). (See attachment S« pp. 69-70.) As former OTA study 
director Dr. Mark Schaefer stated at the September 13 th hearing * 
though, little neurotoxicological research is devoted to 
vulnerable segments of our population, including children. 

During the first weekend of September 1990, a crew of 75-100 
pear pickers in eastern Washington were sprayed by pesticide 
drift. According to George Finch* the coordinator of Centro 
Campesino^ Granger « Kashington (phone number: 509-854-2052) , the 
farmworkers are experiencing a range of health problems « including 
inflamsd eyes« headaches « and rashes on the arms^ hands » and 
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abaoMtn. Th« follovinq Monday noM of th* mpnymd workmvm wmm 
r«hir«d by thm mmployr hmmmm "they tmd bMn talltiiig to poopI«** 
about tit# inoitent. 

Eaployar Intiaidation rf vorJtars !• an iB|»ortant factor in 
conaldarlng bov mII aigrar.c farmorkara can protaot tbamaalvaa 
and tbair childran fros uraafa living and irorJting oonditiona. thm 
farmorlcar Juatica Fund haa raoaivad raporta from aroaml tba 
country of asiployara f Irlr^ faramrtcara vtm tbay auapact^ of 
raporting pMticida, booaiiHIr or f iaJLd aanitation vioXationa or 
wor^axra vho covplainad to tba viqiaxvlaor or vho aaraly aaXed 
quaaticma about unaafa cmditiona. 

Ha rac<intly laamad of anotbar famprkar daatb froa 
paaticida poiaonii^, wbieb oocurrad in GMrgia* An 16*yaar^ld 
saXa diad froa axpoaura to tba bigbly tc:slc inaacticida 
diauXfoton. Tba workar'a job mm to barvaat p^ana^ wbicb ia dona 
by shaking tba traaa* Tba yooi^ man vaa barafoot, bad no 
protactiva cXotbing, and bad racaivad no vaminga or training 
about paaticida aafaty. Shakii^ tba traaa vaa a duaty job, and va 
apecuXata tbat tba raaiduaa of tba paaticida in tba duat vara 
atiXX highly toxic bacauaa of tba vary dry and bot vaatbor. Ha ara 
vaiting for sora information about tbia caaa* 



S, Tba imortanoa of ^atioida BaoogdkMaina 

AXtbougb induatry*ai^loy«l sciantiata aucb aa Cbria 
viXkinaon apaak of tba naad for «K>ra data to sdaquataly aaaaaa tha 
af facta of paatioidaa, tha cbaaicaX imloatry and agribuainaaa bava 
conaifftantXy and atranuouaXy c^poaad paas^^-: <^f co^^rahanaiva 
paaticidr racordkaaping raquiraaanta and vorkar and omaunlty 
rigbt-tc knev Xava. Parworkara, ruraX CMSunitiaa, and oonausara 
ara in a oatch-*23 aitxtation* Bxaiq^Xaa of iXX affaota of pasticidaa 
ara diaaiaaad aa ■^anacdotal avidanoa* or 'unaciantif ie*** Yat 
afforta to aaoura coaprabanaiva, accaaaibXa paaticida uaaga data 
ara thvartad at tba atata and fadaral XavaXa by vaXX-^financad 
oaspaigna by cbaalcaX aanufacturara and tba Aaarican Fans Buraau 
Fadaration* 

FJF emaanda you. Nr. MiXXar, for your Xaadarabip and 
coBsit&ant to corract tbia probXaa through a racordkaaping 
aMndaant to tba X990 Fan BiXX. Accaptanc^ of tba Rouaa varsion 
of paaticida racordkaaping by tba Conf aranca CoBsittaa votUd 
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provide for fansvorker accoM to psaticide information and 
aaaninqful data collootion and ajialyala at tha national Xev«l. 



4> otfca r To «lo gagpoanf Mlcrrant Tarwrorkar C^ldraa faoa 

Attaohsant 2 ahova aosa of tha unhaalthy awS dangorous 
bouaing conditiona migrant farsvorXar faailiaa contaml vith as 
thay harvaat our nation 'a food* SutoataiKtard hwaing puta axgrant 
fansworkar childran at riak of aacpoaitra to varioiM hasardoua 
fiubstancaa baeidaa paatir*'*aa« Farworkar infanta and childran oay 
b« exposed to paaling laod-baaad paint, axpoaad aatoaatos 
insulation, and poorly vantilated haating ayataBS. 

ggafilaaiga 

Migrant farmworkar childran ara axpoaud to a variety of 
anvironaantal toxins in the fialda and in tha labor camps, I have 
focused on their exposures to pasticidas* Thm surest to 
protect children is to aliainate their exposure to pesticides in 
the first place. Pesticide poisoning is a preventable illness juat 
as is lead poisoning* Substandard working and living conditions 
must be corrcKCted* Farmorkar parante Buat be able to earn a 
living vsge without having to recruit their childran to work so 
that the faaiXy can eat each day* Adequate child care facilities 
are n&edod for tha children of farsworkar and other rural parents 
as Mil as for tha children of urban working parents. 

Chris l^ilkinson stated that **Ve sust not squander our 
precious resources.'' Re was talking about i&oney. But children aro 
our »ost precious resource » ai^ we suat protect them froK 
environaantal and occupational toxins* 

We wuld be happy to provide tha Committaa with any 
additional information necessary* I have also attached a copy of 
our latest newsletter^ a special report on pasticides. 



Sincerely, 




Valerie A* wilk, M.S. 
Health Specialist 



Attachsents I-61 
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All Attachments Are Retained In Committbb Files 

Attachment 1: "Deadly Insecticide Injures Farmworkers", article, 
from the Tamjm Tribune, November 16, 1989. 

Attachment 2: "A Continuing Harvest of Shame". Conditions 
Facing Migrant Farmworkers in 1990. The Farmworker Justice 
Fund, Inc., Washington, DC. 

Attachment 3: "Pesticide Fatality a Mystery", article from The 
Bakersfield Califomian, January 23, 1990. 

Attachment 4: "Good Health Is a Mirage to Migrant Workers", 
article from The Grand Rapids Pre^ June 17, 1990. 

Attachment 5: "The O;cupational Health of Migrant and Season- 
al Farmworkers In The United States", pamphlet from Farmwork- 
er Justice Fund, Inc. 

Attachment 6: "Si«cial Report: A Farmworker Perspective On 
Praticides", article from Farmworker Justice News, Vol 4, No. 2, 
Farmworker Justice Fund, Summer 1990. 
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Pr£pared Statbb(snt March of Dims 

STATBiSNT OH ENVIROKBiSirrAL HA2AB]>S TO PRBQNAMCY 

SUBMITTED TO THB 
HOUSB SELECT COmiTTBB ON CHnJ)REN» YOUTK AND PABOLIBS 

SEPTHSaBBR 

The March of Dimes Birth Defects Foundation ccmimends Chairman Milier and the 
Select Committee for holding these hearings on environmental hazards to children. 
The Silarch of Dimes is eoneerned about the envirunmt?nt where children are first 
expost^d tu potential environmental risks the mother's womb. The risks to the 
fetus expost?d to tobacco, tilcohoU cDcaine and other llbcit drugs and some 
industrial byproducts (e.g. methylmorcury, lead) are well documented. However, 
the risks to the fetus from exposure \o many other drugs, industrial products, air 
pollution and ^ater contamination are ^loorly understood. 

Every year about 110,000 American children will be born with a serious birth 
defect { structural congenital anomaly or chromosomal abnormality ) . About 1 1 ,000 
<ten iwrrent) of thi?se children will die and many of the <ithers will have chrome 
disabilities. Hirth deft't ts have no clttsK ur racial iKiundaries, so that families from 
all socuH?com>mic |?rt>ups share the same risk of having li rhUd with a birth di»fect . 

Birth defects are the leading f*ause of infant mortality in the IJnitea States For 
those children who don*t die, medH^l and institti! tonal care costs billions of dollars 
annually, not to mention the cost in human suffering and anguish for the child and 
for the }>arents. Unfortunately. lh*? causes of 80% of birth defects are unknown. 
Public concern about the safety of f<)od, air* water and occupational exp<jsurt" is 
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rapidly increasing » Now ts the time to address and answer some of these 
concerns, and we are pleased to have the opportunity to submit thiu atatmnent to 
the select coiuBittee. 

Our statement focuses on two opportunities for preventing environmental Injury 
and damage to developing babies. The first is preconcepxlonal counseling and 
ppenata) care. Many of the medical conditions, persoral tiehaviors, and 
environmental hazards associated with negative pregnancy outcomes can t>e 
Identified and modified or treated prior to conception. Given the importance of 
minimising the eftects of environmental toxins on pregnancy outcomes t we should 
take advantage of every opportunity available to evaluate and counsel woioen 
childtiearing age who are considering a pregnancy, or are pregnant* about the 
risl& of exposure to environmental toxins. Such encounters, if properly utilized, 
create an excellent opportunity for appropriate decision making that can provide 
Ihe best chance for a good pregnancy out-TOirc, 

Pregnancy is often the impetus for a woman to seek health oare following a period 
of either no care or episodic care. Unfortunately, access to early and continuous 
prenatal care is too often unavailable because of Hnancial or other barriers. Any 
r«asponsible solution to the problem of environmental hasards and children must 
address the issue of access to comprehensive primary health care. 

The second opportunity to reduce environmental hazards relates to birth defects 
monitoring and res^Lrch opportunities for developing effective prevention 
strategies* Since animal studies are poor predictors of risk in humans, 
epidemiologic research should be an urgent priority. Currently, the tHidget for 
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these activities at the Centers for Disease Control CCDC) is less than 2% of the 
total CI>C budget. In factt the state of CaUfomla spends more than does the 
CDC for birth defects mcmitoring. California has the largest population-based 
birth defects registry^ tte Califomia Birth Defects Monitoring ProgrsD (CBDMP). 
This program, funded by the state Departu^nt oi Health Services and operated by 
the March of Dimes » is l^^latlvely mandated to: maintain a birth defects 
registry; investigate clusters of birth defects; conduct epidemiologic studies about 
the causes of birth defects; evaluate environmental agents and provide community 
services directed at identified probtems. 

The CBDfiiP serves as an important epidemiologic resource to help identify causes 
of birth defects and to address public concerns about suspected causes and 
clusters. The CBDMP makes hundreds of public presentations annually and 
responds to hundreds of requests for infomation. The program has published 
studies on special envimHimental concerns. For example , one showed tliat aerial 
^plication of malathion was not associated with birth defects and another found 
that gastroschisis (a defect In which intestines are outside the abdominal cavity) 
is Increasing over time among yming mothers throughout California* The reasons 
for this increase are currently under Btudy. One staff person from the CBDMP 
was instrumental In Identifying accutane (an anti*acne drug) as a human 
teratogen. 

While we are making great prepress in Califomia « this program doeB not substitute 
for a national prc^ram* The data from the CBDMP can be used nationally « however 
the Califomia program does not have adequate funding for research activities . in 
addition* while other states also collect data, it Is not collected in a uniform 
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manrwr, which reducefi the effectiveness of regional comparisons tind our 
understanding of the epidemiological is&ues involved- 

Therefore, the March of Uinms supports the expansion of the Centers for Disease 
Control to enable H to: 

o stimulate and coordinate stale efforts to monitor birth defects; 
o help in planning further epidemiologic studies to Identify causes of birth 
defects ; 

o fund epidemiologic research using existing data sources; and 
o develop more effective prevention and intervention strategics based on the 
monilonng efforts. 

We have much, much more to learn, not only about birth defects, but about the 
dangers from new environmental apents» chemical exposures* and illegal 
substances, not to mention a further evaluation i>f the 66, (KM) chemicals currently 
used in United States hcHnes, industry, and agriculture. The March of Dimes, 
through its Reproductive Hazards in the Workplace, Home, Community, and 
Environment Program. wiU continue to suppon research in these areas; however, 
March of Dimes resources and even state resources are not enough. There is an 
important federal responsibiUly. We hope that these hearings will result in 
support for expanding the CDC birth defects prevention program t<i improve 
pregnancy oulcoro**6 for all American women. 
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National Network To Prevent Birth Di 



Box 15309, Southeast Station, Wasblogton, D.C. 20003, 202 343-5450 



Hon. George Miller 
Chairman 

House select Committee on 

Children. Youth m<X Families 
House of RepresentativeB 
Washington. D.C. 20S10 

Dear Rep. Mxller and Collegues, 

We appreciate that you are holding o hearing on 
'Environmental Toxins & Children: Exploring the Risks* « 

Enclosed is the testimony of the National Network 
to Prevent Birth Defects. 

In our review of the literature over the past five 
years # it has become very clear that very large percentage 
reductions in birth defects, learning disability, mental 
retardation, and childhood cancers are possible, through 
a combined program of toxic exposure reduction and upgrading 
of nutrition during early pregnancy* 

The federal government has goals for cancer and heart 
disease of adults, but lacks goals for improving the health 
and quality of life of children. 

The Congress needs to lay out some goals for the 
regulatory agencies and departments. 

We doubt very much that progress will be made m this 
area unless the Congress takes such action and promotes a 
presumption in favor of better health for children and 
the pregnancy m the reguJrtory process for toxics, radiation, 
and pharmaceuticals. The regulatory agencies are at present 
resistant to this idea that children need to be protected. 



September 18, 1990 



With best regards. 




Erik Jansson, Nat. Coord. 



Committee 
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Prbparkd Statemrnt op Ebik Jansson» Washington* DC 

The National Network to Prevent Birth Defects is a 
membership group founded in 1984. to fill a gap in citizen 
group and government efforts. At that time, there was no 
group that concerned itself with the effect of the entire 
spectrum of toxics, radiation^ and drugs upon the pregnancy and 
the health of children* 



New Interest In Childhood Health And Toxics 

In 1984, there was very little interest in childhood 
health in the federal agencies. This is beginning to change 
for some of the following reasons: 

1. The reduction of lead in gasoline produced a dramatic 
decline in the blood levels of Americans, and some indications 
of a reduction of learning disabilities in children, as well 

as strong expectations of a reduction of heart disease and cancer 
in American adults* and a likely reduction of birth defect rates* 

2. In California, a series of laws has pushed the issue of 
prevention forward: 

a. The Birth Defect Prevention Act forbids the sale of 

pesticides in California that cause birth defects. 

b. Proposition 65 was passed by the voters, requiring the 

labeling of chemicals that cause either cancer or birth 
defects. 

c. The "Big Green" ballot initiative of California to be 

voted upon in November goes farther* forbidding the 
Hale of pesticides that cause "reproductive injury". 
That 18 a term that is broad enough to include many 
childhood diseases including learning disabilities. 

3. We also note some changed attitudes in the Bush administration 
that was missing previously. In May, Secretary Sullivan of 

the Department of Health and Human Services announced the formation 
of a Maternal and Child Health Bureau. And in September, the 
Department announced the opening of a Department for Womens* 
Health Research, 

These are tijTtid steps, because the Bureau does not have 
line authority and a research program Just postpones action on 
measures that can be taken right now to sharply reduce childhood 
illness rates and improve pregnancy outcomes. But they are steps, 
nevertheless. 

We recently wrote Administrator Seilly of the Environmental 
Protection Agnecy about establishment of a childrens' policy 
for toxics and pesticides, as well as radiation, and will have 
some meetings at EPA on this issue. 
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But again they want to push the issue down to the research 
level, which postpones obvious and inexpensive measures that 
can be taken right now. 

LACK OF GOALS AND POLICY FOR CHILDHOOD HEALTH 

The Department of Health and Human Services has goals 
for reducing rates of adult cancer and heart disease. But, there 
are no goals for reducing rates of birth defects, mental retardation, 
learning disabilities, and childhood cancers. 

The Environmental Protection Agency lacks even a general 
policy on children, though it has long been known that toxic snd 
radiation exposures particularly affect children and the pregnancy 
at dosages lower than for adults. 

The time has come for the Congress to establish a general 
children's policy for the regulatory agencieSii and a general 
presumption in favor of childho<xl health and for healthy pregnancy 
outcomes. This would have to cover toxics, pesticides^ radiation, 
and also doctor prescribed drugs, doctor prescribed radiation, snd 
food additives. (Radiation includes non-ionising radiation.) 

There is a need to require the regulatory agencies to 
set some goals to achieve better health for the child and pregnancy 
outcomes, and report back to the Congress on these programs. 

And finally, there is a need for the Congress to set some 
goals for proper nutrition during pregnancy, since we found in 
our review of the literature that the interaction of toxics and 
nutrition is what determines whether there will be birth defects, 
mental retardation, or childhood cancer* 

In short, what is needed is a coord ina ted program rather 
than the piecemeal programs of today that are fougnt out toxin 
by toxin. It is not possible to have a coordinated program without 
goals. Coordinated programs are always less expensive. 

Exhaustion of Administrative Remedies 

As en organization, we have exhausted our administrative 
remedies since 1984 « in a series of citizen petitions to the 
Environmental Protection Agency, the Department of Health and Human 
services, and other Departments. 

Chart 1 lists these petitions, which were largely 
rejected, though we did make some progress In moving the 
lead issue along. 

These petitions covered each of the major toxin areas 
that affect children that are listed on the next page. 
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SCTErO PETITIONS, 1984-90 

lustion of Administrative Resnedjee; Status of Petitiono 
Lied With Federal Agencies Since 1984 on Prevention of 
Id hood Iryjury ^ 

Petition to Environmental Protection Agency for a program 
to prevent breast milk contamination with chemicals^ 
March i. 1985, ?7 pd9e9» 

Status ; Lar9ely rejected. 

Petition to Department of Health and Kumati Services on 
Therapeutic Oru^s That Cause Birth Defects and Learning 
Disabiities Without Providing Health Benefits^ August U 1985 
4<> pages. Status < Totally rejected 

Resubmitted on April 30, 1990. Status t Totally rejected. 

Petition to change the label of phenobarbital to prohibit 
administration to pregnant women and children under the 
age of 3, unless they have proven epilepsy. April 30* 1990 
Status: Under consideration. 

Petition to Federal Agencies, particularly the Environmental 
Protection Agency, tor a comprehensive program to limit 
exposure to toxic metals. January 9, 1986* 103 pages. Sta tus; 
Rejected, though it helped vith the lead removal program 
from drinking water. The Congress forced e.P.A- to limit 
American use of organotine* when the Agency refused. 

Petition to Federal Agencies, particularly the Environmental 
Protection Agency and Department of Health and Human Services 
to reduce American exposure to low- level radiation by 
50 percent, 115 pages. Status; Largely rejected 

Petition to Federal Agencies to reduce American exposure 
to nitrates and nitrites by SO percent. August 1, 1986* 94 pages. 
Status ; Environmental Protection Agency rejected petition 
for drinking water because it would require changes in 
agriculture, and USDA re3ected petition. 

Petition to Department of Health and Human Services to 
stop Medicaid payments for unnecessary drug prescription. 
X-rays and cesarean sections during pregnancy, 4 pages. 
Status ; Department said that they did not want to set quality 
standards for Medicaid and rejected petition. 

Petition to Environmental Protection Aqency to change itft 
assessment of the cancer potential of radiation in view 
of updated findings by scientists concerning Hiroshima 
victims, ^tovember 11, 1987, 3 pages, status ; Agency rejected 
petition. 

petition to Environmental Protection Agency to eliminate 
use of aluminum sulphate in treating America's drinking 
water since it was causing Alzheimer's disease and learning 
disabilities in children. April 24< 1999 ^ pages and 
copies of scxentif ic studies* Status ; Agency will make 
a decision in one to two years. 
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It is important to note at the outset that the largest 
contribution of toxins to iXl health of children takea place 
during the pregnancy Itself ^ This is where the bulk of the 
medical care needs originate, from the birth defects, retardation, 
learning disabilities and childhood cancers produced by exposure 
to the fetus during pregnancy, 

Dr, Alice Stewart of Great Britain points out that roost 
childhood cancers are actually contracted in the mother's womb, 
since there is no other way to explain the time lag involved in 
the childhood onset of these cancers. 

And so protection of the child from toxic injury needs to 
include the pregnancy period . The goals set for prevention by 
the Congress needs to include the pregnancy. 

The major categories of toxins that affect children 
include the following: 



• toxic metals: including not only lead* but also 

cadmium* mecury, arsenic , aluminum, manganese, 
organotina. And there are others, 

• low level radiation, including doctor prescribed X-ray 

radon, radium* 

• breast milk contaminants, including dioxin. 

e therapeutic drugs that are prescribed unnecessarily 
to the pregnant woman or to the young child, 

• pesticides and nitrates* 

• solvents and chemicals » 

• non- ionizing radiation* 



The House Select Committee on Children. Youth., and Families 
has been in existence for a number of years • It is true that 
the Committee lacks legislative authority,^ but roost members 
belong to other committees that can introduce legislation. 

So much is known about how to prevent childhood toxic injuries 

Perhaps the time has come to stop debating childrens* health 
issues, and to establish a legislative framework to require the 
regulatory agencies and mainline departments to develop prevention 
goals and programs that encompass the toxins beyond the 
traditional alcohol, cigarette and social drug exposures. 

Without legislative prodding frc»n the Congress, prevention 
will be a very unlikely event. And the Congress needs to be 
very specific about goals* and about the range of toxins to 
be addressed by the regulatory agencies. 

And finally, as we will see next, there is also a need to 
set some goals on nutrition during pregnancy, since it is the 
interaction of toxins with nutrition that determines the rate of 
many birth defects as well as leaminq disabilities and cancers- 
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WHAT CAN BE ACC(>tFLiaHED WITH A CCX)RDINATED FEDERAL PKEVENTION 



We were quite surprised m our review of the literature 
about how much progress couid be made in prevention of childhood 
illness stemming from toxics exposures. 

AS already noted, a successful prevention program needs to 
combine a reduction of toxic exposure to the pregnancy and young 
child with a nutrition program that includes supplemental vitamins 
for the pregnancy. 

* 

The reason for this is that many toxins damage the child 
by interfering with nutritional elements. A good example is 
spina bifida, one of the three largest causes of mental retardation 
in the United States. Alcoholism and Down's syndrome account 
for most of the rest. 

Recent studies sponsored by the National institute of Health 
and others show that the daily use of a multiple vitamin containing 
folic acid during the first six weeks of pregnancy can reduce 
rates of spina bifida as much as 75 percent » A dn;g known to cause 
spina bifida, valproic acid, also aggressively depletes folic acid 
in the body. 

In summary* we believe that the following is possible with 
a combined program of toxic exposure reduction to the pregnancy 
and young child and better nutrition for the pregnancy: 



• Birth Defects ; Available evidence suggest*; that ^0 gercejit 

reductions in rates appear feasible* But, birth defect 
rates appear to be increasing in the United States, 
except for the neural tube defects which are prevented 
by better nutrition. 

• Childhood cancers ; The majority of these are caused by 

background rad iat ion like radon and radium - particularly 
when exposure takes place during pregnancy. For this 
reason, we believe that a 30 percent reduction in rates 
may be feasible. Elimination of X-ray exposures during 
pregnancy are feasible, but the Department of Health and 
Human Services has chosen not to pursue this - and need 
some prodding from the Congress. 

• l^earning DiaabiXitiea ; We believe that a 50 percent 

reduction of rates may be feasible. 



PROGRAM 



Retardat ion : A 50 percent reduction in national rates 
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Chart 2 

SO Percent {^eduction in &at«e Stratm Possible 
Tliottffb tj»e Liter^itgre Ib Spotty 
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Chart 2 summarises «ome of the recent literature findings 
on the impact of various toxins upon rates of childhood injury. 
Chart 3 summarices a recent study on folic acid supplements 
during the first six weeks of pregnancy. 

In a longer summary that we are sending to each member of 
the Committee, a more detailed look at the toxin? and nutrition 
are presentcKS. There is reason to believe that the vitamin 
supplements are effective against a wide range of birth defects, 
beyond spxna bifida* 

WHY THE CONGRESS NEEDS TO ACT 

In March 1989, we sent an open letter to President Bush 
to ask for a national childrens* policy, similar to the one 
of Japan which was adopted in 1951, but also include specific 
programs for toxics exposure reduction to the pregnancy and young 
child, and nutrition during the pregnancy. 

It is difficult to see how good progress can be made without 
goals, presumption xn favor of cnildhood health during regulatory 
decisions on toxins, radiation, and drugs, and a general policy. 

With a more coordinated program, as already noteJ, 30 to 50 
percent reductions in rates of birth defects, mental retardation, 
learning disabilities, and childhood cancers do appear (^ite 
feasible. 

Despite a more favorable environment today, we have to 
report that the Department of Health and Human ser\^xces is 
studiously trying to avoid dc^aling with ^he unnecessary doctor 
prescribe drugs and radiation exposure during pregnancy. The 
Congress needs to prod this agen'^y into cutting off Medicaid 
payments for medical procedures known to be dangerous and unnecessary. 

The Environmental Protection Agency does not have a childrens* 
policy at this time, and have had to be pushed into programs 
such oa lead reduction^ and have studiously avoided relating other 
toxic exposures such as cadmium, arsenic, radon, or radium pollutants 
to chiA'Iren or pregnancy outcomes. 

Without Congressional proding and & legislative establishment 
of some goals and policy, movement towards better health will 
come very slowly and programs adopted will be much more expensive 
to the taxpayer. 

Likewise m nutrition, the Department of Health and Human 
Services has refused to endorse the use of prenatal vitamins 
during the first six weeks of pregnancy, Apparen*-iy. they are not 
interested m reducing rates of mental retardation m the nation. 
And the WIC program does not allow payment for prenatal vitamins. 
The Congress really needs to prod on this issue in addition. 
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VlTAMlMS- Stroni} Pfevention 



Chart 3 
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Bj. i ■« at vitamin fi«» SQ sft q£ vltaaie C» 
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Thm 83 study vfl«a& imts rMonandcd to 
t«k« thrM of tbo t«bi«t« above •loog vitb 
30 «s of folU ACttf por d«y for at lMi«t 
tbroo ttoothft prior to cotte«ptloo« •nA co 
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APPENDI X 

ADDITIONAL XNTOraiATXON ON RISKS TO CHILDREN FR(^ TOXICS Page 

U Other Toxi^c Hetals Besides Lead Cause Learning 1-5 
Disabilities, Particularly Cadmiu m 

2. Background Radiation Like Radon Are Primary Source 6-8 

of Childhood Cancers* Radium Is Also A Primary 
source of Birth Defects. When Found in Drinking 
Water. 

3. Non- loniging Radiation Is Major Source of Miscarrxagc, 9« i 1 

Childhood Cancers • arKj Probably Birth Defects 

4. Doctor Prescribed Drugs Like Valium * Librium and 12-14 

Phetiobarbital - Used Mostly to Treat Symptoms 
Rather than Real Disease- Are Major Sources of 
Birth Defects. But, Medicaid Still Pays For 
These Drugs • 

One Connecticut Study Suggests That 13 Percent of 
All Birth Defects Can Be Traced to unnecessary 
Doctor Prescribe Drugs. 

5. Home Use of Pesticides Appears To Be A Major Source 15-17 

ot Birth Defects and Childhood Cancer. 

6. Solvents Exposure In Drinking Water and Workplace 18-19 

Sharply Raise Birth Defect Rates. 

7. Breast Milk Contamination Can Produce Learning 20-22 

Disabilities. DioxiJi Levels Are High Enough 
In New York State Human Milk To Sharply Raise 
Cancer Rates. 

8. Workplace Exposures Can Increase Miscarriage Rates • 23 

9. Toxins Can Produce Low Birth Weights - Map of 24-25 

The United States. 
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OTHER TOXIC METALS LIKE CADMIUM CAUSE LEAfWlI^G 
DISABILITIES 



PART 2. THE OTMKK TOXIC MfiTALS AMD LKARNIKC DISABIUTIES 

There is a tor the E»vironaentAi Protection Agency to 
Develop a Prevention Program for Learning DlMhilitiea 
Caused bv Exposores to Itetala 

A aeries of recent studies indicate that lead ie not 
the only toxic getaX that causes l^rning disabilities! — We 
have already seen Pihl and Parks stfiaraa^/ of their findings 
abottt Canadian children Cpago 3) that fi^ setals- cadmium, 
cobalt, Ban9anese, chromiua, and lithittn predict^' which children 
would he learning disabled with a 98 percent accuracy, a result 
that WAS totally unexpected* 

The studies wo are going to review indicate that five 
?^^*^fl.^Sf*'wf??°f^' B»rcury, arsenic, and aluainos cSfTcause 
learning disabilities and can change behavior in children at 
dose levels that are often f ound aaona children in the united 
States. These findings thrown a new jifikensIon~on the debate 
about acid rain, tfidesproad and uneontrolled »etal leachinq can 
only produce adverse health effects of considerable cost and 
Bsgnitudo. 

t»^^o^^^I^«I!!^''*Tr^i^'*,3^f°''''!? '^^^ environmental 
Protection Agency. It should also bo noted that since the contro- 
versy over the Keedleaan studies of Boston children a few y«irs 
ago, a series of studies on the metal lead have confirmed :.:.s 
findings. Same confirming studies are describea in appendix 1. 

Study of Wyoainq Children by Chsrlec Hoon et al 

For oxasaple. Charles Moon et al's study of Wyoiaing children 
found that the coabination of lesdt arsenic, caiMiS/ i&ercury, 
and aluiainum accounted for 23 percent of the variation of test 

scores for reading , spoiling, and visual -rotor per'ifo^aiice 

in a group of Kyoalng children. it seess lil^ely that low doAMe 
exposure to these melals may be more ii^taAt tgaS^^e ?Sa^"^ 
in explaining classroom results. 

This study looXs at metals as a whole, interacting with 
each other* rather than just on© stetal like lead. The aetal 
levels are measured in the hair, rather than blood, which gives 
a longer sample of exposure. 

individual oetals have difforenc effects on the performance 
of the child, suggesting an affinity ^ot different parte of the 
brain chmiatry. The following results %fcire foundt 




187 



1, fi»t Ppillic^, TWilc »cc<Hmt«d for «1m»c B perceot of tb* 

vmri«tl«i lo CMC MOT«s. 

2. For r*tdii«» yfttc mtrlbucftd XX p«rc«it of tfao oapUlflod v«ri«tloo. 
J. U<d ood T»^g l»tor»eted co |>roduc* »d41tioo«I vmrlatioa. 

4, For vUual ^tor p«rfonMiic«, «l\a»iPuo occowatod for Alaose 9 |>occoot 
of «ftfi«tioo* 

5» Tt« iSitWTuetiaa of lead jmd •lugimg sccooattd for oo oddltiooal 8 p«rc«ot 

of €tio of>te«Mi variolic*. 
6. Aad fioAllT* All eho »«t*l« t«^thor occountcd for 23 porcooc of thm 

tmmt ocoro v»rl*»co tn rcodlaff, opellios. ood vl»u»l-«otor poyforaaoce. 
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Hooa (1983) 



Mood ce ol*o stodr oboi^ 
tlfnlfic«iit Icamiag 
di«aMlitloo produced I 
CoKlc «otol Imlo chot 
•r« bolov S^P.A.'o 



L««d ood Cadviuv in ftaf«I Harylat^ Children «nd LeArniog 

pj^gobilitieg * Study 1^ ^^tc^or <tt *tl 

Thtttchar found th«t the aoro rur«X children in iuryl«nd 
often bed higher lead level** as laeesured in heir, then thote 
of the regiooel towne. Leed in paint saey Account for eoo^ of this. 

The 1983 study of Thatcher et aX looka only at the netal 
leadr and ita relationahip to te«t acorea for 149 rural children. 
Pigxire 1 ia preaented in the Executive Suwaary of thia petition* 
and raiaaa the question of whether a child can be gifted if expoa^ 
to anything Bore than low levels of lead* 

Zt vaa found that lead accounted for 16.:i4 percent of the 
variation of teat acorea for the foil acale zo# IB .^2 percent 
of the variacien Ln perfonaanca iOr *od 9*62 percent of the 
variation of the verbal 10. 

There vaa no ''threahold* belov which thaae daletarioua 
effecta on the children* a perfennance did not utkm place^ which 
o; courae* is alao the finding of Needles^u using dental lead 
levels ^ appendix i» 
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Xa 198? And 19S5. 'AAtchar and Lesttx jr«port*d on a tm 
netAl interaction study of 150 children* Tbey compared tfie~ 
effects of lead and cadaii«m es measored in hsir both with test 
scores, esd with electroencephlogri^h CEEC) moaauroments of brain 
wave patterno. 

It was found that both lead and csdisiuD ware associated 
with reductions of neuronal ejceitability - basically r^nced brain 
function in these children. As the concentrations of eadaitsa 
and lead increased, the response tine or latency increased, and 
the brain waves showed siaaller aaplitudes. Furtberaore# with 
higher concentrations of lead or cadmium, an increase in the 
aiDO«^nt of slow «favo activity of the was noted*' <See pa9e 16) 



Cne of the loost interestiny findings was that lead and 
cadraiun may affect different parts of the brain - a finding 
al«o savwted by mi^'a study. Por exaaqplec 

1. Lead IndepaadaBtly accoantftd fw « significenc «pount of tba 
perforasnee but oot tba varbal IQ vmriaaee. Sm figure 5. 

a. Th« revsTsa wss true for ca^ia - affeeeiAs v«rbal IQ tlROlf Icwicly. 

3. Tt>U waa also sbowo tbs snalyils of the EEC findlAgs. 

4. IC 1» b«ll«v«d that tblA aiy b« due to the affinity of le«d for th« 

mfiCAboliss of the ncurotrssalttftr dopttilne, vbile cadstua'ft bovc 

direee effect is an Boraplxsephrlnsy s«raeoaia, As»d acGtylcbolloe oetabolisa. 
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Tlutcher (I982> 



Once d9ain, there was no threshold below which either 
ca<Mu» or lead did not produce adverse effects, instead * the 
9reater levels of either of these ootals in the hair of the 
childcon^ the lower the perfonaaece of the child in a continuum. 
{Fiqure 1- Executive Suflaasryf 
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"Maalf^tB of til* r«lACiOMMp b«t«*«si Xm^ «fl4 c*d»luM io4lc«t*4 
tbttC tbrnru i» • gradimc «ff«efc with Ch« higtwr l«v«l« of cognicivo 
fuaetlooisg mitttmd «t ovta low eoae«Btntloiia moi gr^a Mtor 
•ovcMstt olfActod M only MglMT c onem t ra tiotii, . .FofrboiBoro, ch« 
f Act chat thcM flsgittivo offoeeo wmtm obsorvod in • nmX popuIadoA 
of school d^lldr«A ru88«»t» thot thlm yhtno— timi say bo soogrophlcolly 
porwltro," Tbotclw (19W> 



Stiafly of Toxic Hatalg and Learning Diftabllity in Canadian Children 

It vas fotu^, uaiog a discrlninant fostction analysia, that 
the hair conta»inati<Hi levels of five petals i>ermitted the 
prediction of iMCh crhildrea coula he oiassif ied as Xeamin? 
disabled with a 98 percent accurecv . m reeylt that was totally 
onexpected . These aeta^s vere cadeim, cobalts oanganeieT 
chroniwTaiut litliiiia. 

Lead vae not locli^ed in this aetals sroup because the 
petals cadsioB and cobalt served in its place. There Mas a 
strong ned^tlve correlatioo between lead and cobalt levels 
In the h«ir (possibly because these setals conplete with each 
other). There was a strong positive correlation between lesd 
and cai^ui. The nore cadsiiss in the hair, the oore lead was 
found alec. (Bote also the reletively elevated loercury content 
in the hair of these children, e sign that these Canadian 
faifliltes probably eat a aodftrate asount of fish.) 



Fihl Md Fai 1U Study 
of C«i*disa Childrro 
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that fMS totally 
unoxpectsd 



LD 

ftm 


!i 






m 








n 


ff 




Ml. 


itn 


IH» 


on 


MS 


tur 


«» 


ym 


^« Q} 


in 


tm 


HO 






&ti 


nm 




a 


if 


cin 


NS 




n 


«» 




t> 


4 




F< aot 




• St 


I9lt 


^< »i 


m 


m 




NS 


«115 


aa» 


$m 


^* 01 


•J2 






^< 01 








KS 



Fihl «i»d P«rka« 1977 



19 




36-386 - 91 - 7 



190 



LEAD 



LEAP AND PEiaWig»ff HSffAH* tWS 

|lMdlM» «nS collM«M r«c«»tlr follc««d 
«I9 tSt rooas adult* wtfeo bw& •tadM 
M priAAry tcbool cM14r«Q b*C«»*» 1975 mxA 

ttrs. 

Th» yottm p*QpI« r*« KM i n<rt In IMS v«r» 
fmad to lost MSt*! cmpmcltj that 
«»» r«lJttd to tbalr ItA axpostuvs 
•M««r«d by tb« 1—A cootm of tlmtw 
•bid at tb« aSM of •!« ab^ sstm » 
«bo«c •IcwB f««r« praivioBslj. 



f 

0 
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ngitfvi, Th9n«pofTimarsiA(tdiWhoDMNotOftdi^ 
Hlgn Sctwoi CussM AcsQidkig to TM 



Sources^ Toxic Mtttftl* Otrier 

Than Lcod 

ThatctMr. fft ai. "Nutrition. 

Bnvlrom tcn toJl Toxins. 
Coo^uteriied ETO****. J. of 
Laaroing Dixabllitiex, Nay 1985« 
vol. IS 

Noon. Char lea. at al, *Nain and 
Intfiractive Effects of Metallic 
Pollutanta. ^« of Leasmin? 
Diaabilltias. April I9B5, Vol. 18 

Pihl. ft.O. end n, Parkea, "Hair 
Element Ccmtent in Learning 
Diaabled Children*, Science. 
Vol. 198. 1977 



Per tJ^ 7ooaa P^^f^l* vitb tootb leed 
Imle in exceee «f 20 Pfe elem 
f>revloo«ir« thm icaa a xarkadlr bi«to 
r«te of dreppiaa aot of btfb ecbool* 
(Ot - 7.4>. end berios a readlag daficit. 
(Ot • cov>arad to tbote wboee eeotb 

l«ed ieveia vera ieea thss 10 pvm la 
cbildbood. {01 - 1 ie naimal.) 

flUber iced levels ia cbildbeod t^re 
•l»e eMeci..ted vttb loeer clama etaedlas 
10 bisb ecboali loereaeed ebaeoteeim. lower 
vecebttlery et^ greaoatlcal reaaeoing ecoree, 
poorer band'^e coord last ion « losger reactios 
ttaea, end slever f later tappiog. 

la ■iwrr l—d cxpeeare durlos 
cbildboed prodttcea peivaoaat dsxage to the 
oervoue ■rataa* ead effecta oa ecbeol 
perfotaaace that are eaally ae tr^rte aa 
tbe at fee ta the taacbare* 



tteedleaan, Herbert. L. . *Tbe Io«ift-texw efftcte 
of axpoaure to loa doaea of leed In chlla* 
bood*, iia« &tKland J. of Hedieina. Vol. 

^^^^ ito. sm. ti. 1990 

Flarini. Karaa. L. at el. Legacy of Uad : 
Avarica'a eootinulac epidealc of childhood 
lead poiaantRg« fttrt i una a ji tal hefeoaa Fund* 
l#aabtnitoo, D.C. , flarcb 1990 
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HADOM 

78 frcrcttnt Correlation of Chiadbpod Csncar With Rodoo 



dovoplayad ormr tbm f—tm to pirottc^ th% 

••dicsl FrDf«»9iM. IB fttevarTf 1990* fcs 
«3t«aipl«> PUro GllBlc VMlth L«€tM- 
«irot« (bat it vat tlrifht to hw* y«ur fttus 
«x90««d to X-vtyt wltboat •Mttldlot- 

Chsmobrl has cbSQ««d • lot of ■iod» •tO«t 
rMll«tiOD» and baa opMMd up tb« tiadicml 
jooriMl* to BrticiM thMt itould tiav* aoiwf 
b«oo pvblivliwl ttn f«or» M«* Tboat b«v 
•tttdi«« toM in u t«n»ttc dSMLf* ^* tbo^m 
Id plMtt sod abUaIb Ia tb« vUlnlty of 
Cb«moby| BOd tb* « vacua t ton son* is vidsnsd 
ariMiDd tbo plast. 



Tb» Hwrd of Kadon upgraded 

Itadofi b«s bM& alto dovsxiradad • bMltb 
hftMrd by • lotki iia* of «xp«Tts vtio b«v* 
oixmn coBsaltod f«r tb« dttf«n«« IndoatTT* 



In oor Sptini 19S9 osKglvttsr. «« rsportod 
00 Kiiooio OLd Stowart'o coapotor on—iry 
tbat bac^STovDd rodiotloo to Croat Britoia 
actounta for aboot 75 parcont of all 
cblldbood caocara. 



Tbar craclnda that for «U afo lavala, 
6-12 panoM of all ^letd laolwiat ia 
tba OBit«d Kiasdov mn bo attribotad to 
rodoB. tm Corpnall. vbaro radoo lavala aro 
btttiar, tba rsoga U 23 to 4S porcost. Ai^ 
tboy aatlaata £bat U to 25 p«r«oot of 
■roloid look«aiaa of all a«aa la tbc uorltf 
■ay ba canaad by radoo, 

Tbay oasl^aco tbo bosa oarrow do«a 
by aaaoo^Bg that tba radoo ood broaUow 
radiation accimlataa io tba fat call of 
tbo booa sarrov, wbirb la a oa« approacb* 

It appoara tbat tba tl»o ba* cooa Cor 
tbo Bnviroooaotal frotoctioo ilfosey to 
raoov tnd optrada ito prograa of rodocia* 
radoa cspoaara to Aaarlcana lo tbair booaa 
aatf iiorbpl«caa. 

lianabav, D«nia«. L. at al, *Radon aa a cattai- 
tivo factor in induction of hyaloid loukaa- 
sia and otbar eaneora*, Tba taneat« April 
?8. 1990 



A ncv atudy by Haciabsv aod collofaaa of 
tba Vntvaraity off BriatoX cmifiima aocb a 
bifh fifura. ta tbair aeudy, tbarv waa a 
76 parcaat corralattoo of cbildbood caocat 
aiaiost radon anpoaura over 12 oatiooa and 
r«f iooa. 




» Svadao 
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News ON RADIATION ' 



Britisb ReseftToliers Conclude Tta^t 
75% of CHildliood CmDcers U^y Stem 
Tram SnefcitrcmfMl ftmdiation 

rtm lATiMt r^i«try of ehUAootf c«pc«r 
CAM* in tbm mid i« th« flbiford San«y, 
pat cofstter 1^. iUU« StMMt «Dd o.ll, 
KdmIc. It»c«ntir» ttm Wmtianul Badielosic«l 
PMMtioo Board hM p«t tet«t^0T • coa^lmtm 
frid of bM^gvooBd TsdUttim for 

etmt ftHCAia* Aod m» it I i cm i po«tttlo 
to coapmrm childhood caacor roco* wtcb 
dif foriot teekarovnd rmdlotloo lovel*. 

Xo KoMl* JOd Stomrt raUoood s 

pspor At tbo lotoraatioaal COafartaca oo 
Biological Bfftcto of lottlsint Radio cioo in 
ioodoQ* that atodiad tho of facta of too 
i^^ing fioeloof ropvoca«aiof planto aod 
bftcl^foaad rodiocioo upeo ratoo of cascar la 
childras agod 0 to 16. 

Ao cos bo ocoB froB Cbo Cablo« Cbo atody 
eoocladoa that aboot 7$ poreont of oil 
childhood CAOcar tetha Mr bo cmod by 
aaffiaiira to baekfffo«ad radlatioo of varioua 
1tioda» ftoviooalsr. StoNort bod aloo aati»* 
atod Chot 5 to 7 porcoot of ^ildbood eaneot 
doatho oro prodoeod hy uoaocoooary X-ray 
^a ffoa ^ro o dorioi pntgoa&er* 



Ap fttplnatioo lor Caocot doatoyf 

Saporta for lodc»trioa that ooo radlatioo 
of ta a oa a rt that ranc ar clworo ara oloply 
■orhoaaticol aoiao* 9tooort aod Caoalo hmvm 
o Boro cooriseint oaylanatinn hoood upon tho 
c^ieapt that cMcor la aa inao ojratoo 
dl aaaa o, aad that ehlldrao nho do oot dia of 
coacor dam to rodiotioa a ipnaiit o ofcao dia 
of lofoctico iaaioad* 

In thoaa aroaa «fioro thara la apptrootly 
lot* childhood castor ratoa In apita of blgbor 
bockgroood rodiotioo OM poo wr ay thai* ia often 
aa infoctiotia diaoaao locidaoco Ilka t^aaloa 
to axploio chia. thio bolonca botwaoo caocor 
aod iofoctioo producoa tho apporaoc cluacor- 
lot of caoeor caaoa by rogi^u 

C^)U#ra in th9 &,M, wtd n^Hp RtUHifn to 
A»lgraa«d RadUttien^ fbr PM^^din^a of tHa 
ImtamatUinat OsmfiKmoa m Bi^lo^ioat Sffoett 
of Tottimif^ BtMxHortt Lortdon^ Bo». Sd^S, 

Q tt mn glim* MadfcaC Cmtar, fik^teatoav. 



Tftble 1 

ft*di*tion Contribotioo to Juv*&ile C«nc«ro (0 to 16 y««ra 
of oge) in Great Britain 



IUdi«tlo» 
gottjrc» 



Fotal tt ip owa to All Soorcaa of 
tadiotioa 



2. 
4, 



Faul ficpeaora to Tartootriol 
Soofcvo of Qaaao Bodiotloo (iaclodoo 
oil oraalatt braakdoao prodocca ^eh 
oa rmdim in tho driaklog iiotar« aod 
rodoe) (29 to V poteoot totol gtmt deao) 



Haopooo Falloot <4 poccont of 



IMicol X-nniy* Dariog frogDaacy 



Paroeot oC Jtnrvnilo 
Caneers Produced 

At loaac 75 porcoot 

At loast 13 to 20 parconc 



At looat 3 parcont 
6 to 7 porcoot 



radiotioo f rao tonoatrial aoorcoa* aa cooparod to coaaic radiotioo« iodudoa 
oil uraoisA bmkdooB prodocto* ooeh aa rodido io cha drifting wacor aod radoo. 6mmm 
rodiocioo itoolf haa o otgoiflcoot cooeot of fact* bat it could aloo la thia atudy bo 
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Birth Detects and Sackqroyd Radiation In Weir York State 

In 19S9» CttBtry And caUciuM ta««i«titat«4 thm l^taec of fMCural T«di«tloci 
trcm vArlou* rock forMCioaa in Bt» York StAts thmt contain orsnlis «sd 
Mioriu», OD birth daloct r<t— « Tibl» 4iiMiirlB— tb«ir fiodiog*. 



Haifoiweiofi ratM por 1.000 liV» b^rtbo io atom oUMlfiod m hoi^iq; 
**proS>«^i<'* ^ "imliJ^Iy** pr«Mcc« of roek mad *otl vlcb olgwiflcant 
Tadio#ctiv» contAor: ^tl«< York jwf wiMi^ of Tork City^JjlW"5S) 

Probskio Hight-%naik«l]r »ifk| 
MlAtioB Artu iUdiati«fi ArcM Totall 



Total 



15.1 

i>.i 
IT.« 

IC.I 

a.) 

l»*4 



12.8 : 
if.t 

!«.• 
!«.« 

is.t 



13.2 i 

II. « 



tfm«Dto by cbo lodi«tioD irrach of th« Nmp Tork OporatioM of tba 
4tottic ED«rsr Oowiooioo foiod thit «Ktore»l r<diatioo IwU oooocUCod 
with tbo igooott* rock fotMtion* rantod Inm ^Oy~to^ ,ll togo/yMr , « root* 
quit* oittilar CO Ujoao** study of Japan. Thm lowtatc lMCliT0tfa3~radiatioa lav«l 
WGKild corrofpoDd vltk rural kirth'^act rat«a of X2.9/1000, vkoroaa cko 
bi«hcat backtrotnd t-adlati^ lovaU with ratoa of 17,5^1000 11^ birtka« 

iUso. vatar cootaainat loo «ntb Radii» «aa {o«tnd, and prodt^ad tha follovlna 
birth dafact rataas — 



Radius in the 
Drinking looter 
Appears To Be 
A t«o:)or Cou»tt 
Of Birth 0«fe.*ts 



Birth 6mi%ctB covartd 
an ant Ira Bp«ctrun. 

Half omat too Kataa/ 
1.000 Livo Mrtha 

Sooraai C«n(rf. John. T. «t al, 
A*. Jottraal of Public BaaXch. 
Yet. 49. No. 4, April 1959 
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VATEH BSOS AND SL5CTBIC BLAflKFTB 



itttcy VtortteiMr of Kh* Otolvwmitf of 
nOolerada Kadiul Cmmr «od plqralfiiotp U 
hm^mr raecatlf r « p e i u d oo « mtvif of 1700 
Dpmr Mvtte em thm 1976*1912 p«rifld. 

Ic «tts fouod cbot clw oM of oicter wmtmr 
b«dt or oloecric ^Infcoto tforloi yrtD ao cy 
•bftvply iaecoMOd cte mo of ffiocorrlofo. 
oo eoo b« aooB fcoa ths obttto. Iho oloetrio 
f iol4 of tHo mtvt M U tlM oomo of Chooo 
■iocorrUtao* «a4 tte flal4 eoald Mslly 
oM<Id>d ootoo nmfaoltfor* Vhot to 4o obovtt 
oloctrlc blooJkoto Ao noro diff tonic boofc 
CO dtocMCtfioo ooo 4urti4( prc^ooscy* 



Incrooood 
HteofTlOKcO 




MQvnt Of ctMKtm 



TMo U cbo latoot of o loog ootIm of 
roporto llokif^ CLF ( uu t l y l o i^f r o qm pcy 
ittgnttJc floldt) CO coDoor^ nicldoo^ 
obortiooo, oo4 pooodbly kir^ dofocco* 
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10 

MON- IONIZING RADIATION 



Thm !■ growltig cvldcscs that M«&etic IU14« cmtcd by «ltctrl£ virlAg «ad cqitipMnt, 
socft M tic»rtf pr9C*Men, can pro4«c« birtb 4af«ct», ■UearriAtM of pragnancy. and 
eascara. lo tHa Jcma - AG«uat 1987. laaaa, wc raportad oo ibe aharp iiiereaaa to 
■laearrla$a rataa prodocad try ala^las on «atar batfa di^las pratoancy. Tte MgMtic 
fialtfa doaata produced by watar bcda, of couraa, U quit* higb caof^arad to «aoy €>thar 
appllaoMa. 



LUallhood CAdJaated Otfda RAtfto) of MiacarrlaKc 
of Pf«t««Bey aod lirtb Befacta Vbco Uoms Oao 
?ideo DUpUf Tub* VSord rrocaa«ora tering cha 
rtrat TrfKi eatar of frcTOwry. («oy»ia« Wo»»q> 
Itoicf Odda lUtio of I J* itonaai 



VpT Mmmi^a tiwMitf^ ^y^J*^ 







9f« 






s> 


tr 


at 




M 


71 






SI 


«> 






SO 


721 


»Mteia 










liavpr 


«i 


flO 


l« 




t 


TJ 


CLt 




11 


?t 


tif 


>aDjaM« 


n 


IS 




Tkd 


»? 


m 





CLCCTiaiC WIRES -Childbood Caocer in 
IHrDv«r - 15 Percen t of all Cases? 



David Soviet and collaguaa of cha School of 
Public Haaith of tKa Univeraity of Horth 
Carolina^ recaotly co^latod a atody of 35^ 
joveziilca, aged O to 14 1 vbo had cancer ** 
coi^rod to an aqoal moibar of cotstrola* 

Ihay found that eapoaoraa to nasoatic fialda 
froo tha electric idraa dalivering electric- 
ity to tha faouao frm the street, abarply 
iocreaaad caacar rataa in chitdran. Tbeaa 
MgaaCie fialda Mere Boaaured by toming off 
ail of tb* appliaocea vfthio the bofSM, to 
iaolata tha effect of tha delivery virea^ 

At can be aeeo frcm the tablea, «ea*ored 
aagoetic fielda under thia letter power oae 
had aigotflcaot effecia oo childhood caocer 
rataa. Vtre codaa aaaociated vitb higher 
■egnetic fielda had a at rang effect* varyiog 
vith doaagea acroaa caficar aubgroopa, except 
for braia caocer end lyaptoaaa* 



worn noct%sou%- 

Kaiser Pemiieote Finds a Significant 
Increase la Hisearrlage fros Word 
Processors 



|t>e nuMrooa covplainta abcMit efacarriaft^ 
of pregaancy and birth defect* aaaociated 
vith the uae of video display vord processors 
during pregaancy has apavned a nuaber of 
atodiea. 

Goldhaber end collegaaa recently reported 
oo a caae-coatrol atody of 1»>83 pregnant 
mmKa vba attended three Kaiaer PeiMiente 
ototetrlc aad g:yi»eoli^ ciinica in Calf f- 
OTnia. Ihey fo«nd a ai«alflcaetly eltrated 

f rtak of aiaearrlaga for vorklag voaen vho 
reported vaing VSTa for aore than 20 hours 
a vcekat durieg the firat triasater of 

^ pragioascy* 

Birth defect rates alao roea &0 percent 
aacng av^derate and high users, but ttw 
reat&lta were not statlatically aignificanc. 
The authors conclude that the peaaibitlty 
rcveina o;»en that the VVTa theaselvcs sre 
haaardoua to the pregnant operator. 

Ool^ftafcer^ marilffn, et af, Tht Risk of 
fti^aamtf^ and Sirth O^fsete Mmimff Vow 

Pregtvmcy', J, of Ittdk* trial Madieine, 
Vol, IS, pp, ePS^TOS, 1988 



eUCTflfC MCATtMe- 

Petal Loss Duo to Electric Home 
Beating 

f^rtheiaer and Laeper in 1989 pebliahcd s 

aacond atod^ to follow their atudy on 
electric blenketa or heated watarbeda and 
the affect on pregnancy outcoaaa. 

Looking at rataa of fetal loaa in C^egoo 
asthere living ia heaee with or withoot 
ceiling cabla electric heat, i^ch provides 
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IC U Mtlwctd eh«t 10 {»«rc«nc of thm 
0«a««r am popolatiaa U ttpo»«d to r«l«ti«i 
iff clMMd wgMtic f U14 fm 

pr^rtlcB mid ioMr in «r*M MtA 

hlsfavr io disssly popoUtad MM*. 

ttoa ilMS maj t&ount for 



iO to IS VTtmnt of aU chim>Pod wccy 

Scvfm: SavitM, Sopid^ 4. «t at, *^0e»»' 
CSmtrol Stu^ of Chltdkeod Om»i*> onrf 

Journal of ^idmiotoffjf. Vol. IS9^ t. 



tOM BlMfric Dttlimy Vim 



Caseer A«tca is 



Mccr timk in KaiAtioa to ffirc Coal iforAC too 
Codooi 0«s¥«r« Colorado, SKSA 
tiocot Odd» Mclo of I U Pomt 



« aagoaUc fiold too timaw ht^bmr than tbo 
«or« i. a —o nl y ctood baa^eord ta(i«g« tt 
MS fouad that tfctfl oioctrle boat ftfidcaaad 
tha Bitcar«iai« rata ao^ io cba mm way 
aa had tba alaetric Mantata «ad natax^ada. 

M cao ba aacs fros cb« fftgori* cba 
ralatiooahip to cold waafhar aad boating 
dafa v«rr stallar, «oi al*a «aa atatla- 
tlcallr aigolfleaot* 

Umrthgimar, ffme^ <aii Bi U§p^M ^Utt 

i>f SUfftnomagnmtie Hsld ^p(mtpa*, 4a* 

B«t iteatlns Vltb Catttas Itaecrtc Boat 
Aa A Caoaa of Spoat fot a ae Aberttoa ^ 
Ofl^artaoa Vltb Freviom Stady of 
Eteccrtc itaatata aad u»w bada 
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Abort lona related to ctiAo^e in 
t«*ifierature 
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md Bypar»ctAvlty in lafaor^tory Anicwlg $ (S^VVUc Ah 

A r^cmtly pul^llilwd itu^ bf frteter^ Cp«taln AOd CrluM found ttwt cxpoMirv 
of rotf to 10 parts pw- stitioe of ^rtiip pro««i«ncy or loctatlon CMMtf 

l—mlwfl dl»rtltttiO» Ofid KypT*ctlvltv In tho of fwlft^. 

*%Mpow ^rffi9 ald-^tfUtlOR roMltod la mMtlf and tr«n»lMt byporoctUlty. 
tot no }t»nilA9 or Mooory dof fcitt ot t fiontN of ogo «or« otf«rvod. ttonmr, 

jJL<g •■tf — rtv poitnotot cxpowro to dl»f«P*« mytt«d fn tlpftlf U«rtt 

bohjviof I ct»nQt. Ut« prmi»i tr«ot»tt>t cootod no hvP«r«ctivlty but r«ft«iitM^ 
In poor p«rromm« on the 1oomfft9 Mid r«f«ntlor of • choice dl»€rlalnotlor> tokt. 
kIiIIo *arly p^fnetol «iipo»«ro r«»wU«d \n consistent end lotting hyperactivity 
•nd In SohstoBtlol dltcrlalnot Ion teeming end retention deficits at 2 Months 
of ego." 

Tho «ff«€t« of pronotel oj^mvre to drugs II ho Vollua In tho honxodUtepInc 
fMfly on iMrning end bohtvfor eppMr to Include first « **f loppy Infant Syndrm*' 
«<l>lch Is roletod to contlni^ prownco of tho drvg In the hody, «nd sono longer- 
range offectf on heh»vlor uSIth Include hyperactivity ond teeming dieehiltttes. 
it It bollovo tKet ono rooKO for thit U Intoroctloo of the drug* ««Uh tho 
heatodleteptae roceptere In iho hroln. 

"ftenxodlnnplQo recoptors Is rote* tmrm shomt to develop repldly from ebooC 
•■bryonic dey I6. At this tiae tho receptors oro about U. at hirth IS| of the 
adett fevoift, Mhich they reach only at li day* after hIrth, ThU Mould aean that 
dvring the 2nd Meek of gestetlon In thts stndy... there vould he no specific 
binding of W to br»ln aonhranes. while during the }rd «o«ks of gestetlon. . .or 
postnatelly. suhttantial roeeptor binding eoold oectfr. A nunber of studies, both 
In ratt and on hwiw neu bo mg and pref«t«r« Infants* show tt»et tfm cepaclty of 
the fottfS or n iwbern to dispoin of ttm drug Is %«ry tow. In the newborn hydronytated 
coepovnds mpp^r In vrlna only after S-I0 day* of a^, nhowlng that the •etabollsn 
of ftZP et this tiMi ft very «low...» 

It Mtas suggested that the long persistence of the drug Interfered with the 
proper deuelopnent of the naurotransaltter aachanlsffe lnportvtt for activity, 
learning antf i 



DOCTOR PRESCRIBE^ VALIUM AWD tSBRJUM AND BIRTH DEFECTS 
TrAiMfolIimttro Mso Catua CMi9*olt«l HalforMtioii»« Smoking 
Any CtgT#tte> cowpow>d« Pr^bltm " 



Amen 








"liiiinii tm ftwfiMmi <»eh Ceo- 


gfMM 


1 Mi»winniw 
















t4UM 
















■«* Cm 


f llllll 


mum twrtnn 




K« 
tm 


pm 

je 


xtu 

49 


IM #^ aw 




M» 


Hi 


KM 






t» 


«l 


U 


an 


»♦ 




n 


IB 








le 


• 


km «^ an 























SoorCO: Brocken ^ 
Holford. ob^tetr^cs 
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Fr ioder et el. 
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ASPIRIN AS OAIttiUMMIS>\S IW>1 

tSB ixmiNo mmiXf as ssasplt 

gTOCT TBR OF TTO CHILD 
A i^t pi^lUM mtstif of iU ehUirw^ 

•^trin or acff Iwnani Airtag pratniwy 
to «UivUt« t itmj ^ lite ttiiich»> foi^ 

• MOfowM low Of 10 ami m tmttmmm im 
mttmtim i i cf w ami U« ehiltfrw 
mMfu 9 *4 to Mflrla U «£mw ms wm boc 
tm of •cstMiftpfthA. 

tndoo«» in ciM yaa«>ttftotf oeom. km of 
•<pirts M«»raS Klan « vook or sort 4vriBt 
SirHMMT c«i»#< i polqt drop to tO- or 

• r-J ^reont lora, Atau U poreoot of 
•21 HOMO Mr* fouotf Co bovo cote ooptrle 
durUs progttOBcr oovorol or aoro tiaoo • 
HMk. 45 porcoBC of pnsgBtac wqmo oMd 
osBo ooplcAn* 
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to 



lUo ra lBtio whlp otaoi nf of cor coocrol- 
Ift^ for o vUo r«Bi« of otHtr v«rU^9« 
It «o« fontd tbmt thtn m» • mk dif for«aeo» 
vith %UI eMlirn loolag tO«A pototo lo 

•oth*ro took octroi or aoro otpirino p«r 
vooto durloi ^roforacT* 



Qollfco OCM* agooto, Aspirin dooa not 
•ffoct hood ol«o. It tppoorv to vork hf 
cottting blooding io Cb« brois of tbb fotiM», 
or bf of focti&g criticol tlalnt in broio 
dovolopMOi* A olfoifieoot locroooo la 
childroo** •tt^tttiOQ dtlicito woo oloo 
feuad* oftor corrootlfit for o vido root* of 
orbcr voriobl^* 



Afpirio bM oloo bott liokod to • roag* 
of ccBtrol uot T Ouo mfmttm unemmWtt, oojor 
■od ^nor MlfonMtlo&o ood oral clof to by 
sovofol •tudioo. 

Smasm: S^r^tguth, Jbtn, I)f^Mfi^ §t qI, 
l*cmm and 5l< bfo ^MH< CHfd IQ atd itUmticm 
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PNENOBs^A&ITAL 



is ill* fttbrwr it tm. ««« ft^Uad 
joHSMi of ntdiciM Ukat c»f th* 

dnqi pteooterfc&tai to cestrol ffstrlls 

prfifrvBsiOB to mpk\vm% •^•o r«dBc«d 



iMt VMS «f pbts &tsgtltsl dnrisg 

PBC AC. "BsrMctMitss wsrs oscs sim is isrts 
dssss Co i nw is lste«r» m cbs fKrlacipls 
tk»c if psm CMSM ts rsllsvsd, cte 
•nffsrsr ««B sc isBst kstc quAsc*. 
Slallsr cossldsrstioss wtcs dtsd by doctors 
wbo psssmbsd cl^ drag dariss tte pr«israoy 
Usslf. 



TKis «M» s sbocUst rt«9li. Asd cbs XQ 
cbsogs sppssrs co bs psiMsssc. Six soncbs 
Utsi, ite ssatt XQ of cbass vipossd ehildx«a 
«ss ttSlX 9.2 XQ potsCs iovsr tbss is cbs 
esatrols. 
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^ ^t<«orb;» PstitloB of I96f 

four ys<T» MO* psciCiofisd cbs Cbsn 
$scr«t«ry of KSS, ttertvsC Rscblsv sod 
slso cbs Food sod Pros Adslsiscrscios for 
s Uaicstlos OS ^bsaobsrbiisl sss. 

rbsoobsrbitsi bt» bsts s vsry POfolsr 
drtti tsoQg obscscrlclsss is tbs pssc. Tbs 
CoiUborscivs stodf fooid cbac sbosc tO 
psrcsbt of tfossB «<«rs givss barbitoacss 
<phsaobsfblcsl is oas) darl«t prsfBsaey io 
Cbs I960's« sod ic was aasocutsd ttlcb s 
such slsyscad rscs of bircli dsfsecs sad 
issraiat disabilltisa is tbs chiidrso. 

ftsassrcb sc cbs KtclOMl XostltaC* of 
Sssitb bsd alto rooad that saposors of 
laboraCory anteala Co pbaoobsrbitsl doria« 
prsfaaacy Isd Co lafsrcllitF of Cbs 
offspriat. Tbia fiadiag bss bsss altcs 
rsplicatsd bf laboratoriss aroond tbs world. 



Sscrstary Bscblsr aad cbs Vood sad 
Pref Ateiaistrscloa rsjsccad srsry propoasl 
<A oor pscicios is 1915* iadsdiot • rsfasal 
to ttep psjiiv for aasscsasa«*T prsacriptiooa 
of pbMobsrbitsl chrmifb NadU tid. 



WE pgTITIOW HHS AKP fPA . 

Tbs ffatsorfc Mteitcsd s pscicioa co Dr* 
Lasts Ssliissa, Sscrstarr of cbs Ospsrtsssc 
ctf SsalU sad lasss Ssnriess ssd Co cba 
Paod «id dn« AMsiarracioa 00 April 20, 
1990. 

Ws a^ad for s bsa oa all aasa of 
Pbast^rbiisl saesn for elsar caass of 
spil^kajr, doriag prat«sncy. Isctscios aad 
for cbildrss sadsr t^ sfs of 2, 

If roo mtid liks s copy of cba pscitiooa. 
•sad s ssif^addrsssad afeaspad snvslops. 

Vbo TO wrics 

tf TOO «fo«ld liks CO wrica s laccsr io 
aapporc of cbs pstiCios, Ic voolil probably 
bs bsat sddrsMad Co; 

Vtn Looia SttUiMB 
$scrstar7 

2>«P«r«ttsat of Bssltb sod Bnao Swtcs* 
Babsrc msfdkrsp taildisft 
200 SadspsadsBCS Avs. S.tf. 
tlsabiaffcoB. 0.C. 20201 



PsEvsll« JscQualios. B. sC si, -Pb«»bsrbi- 
tal for rabrila asisursa- affse^ on 
):jCsU1«s»cs aad on ssiaurs rsesrrsnes** 
Has J. of IfsdleiDS, Psb. 8. 1990 

Sss Ps^Uioo Oft te«s*< 1985f for am 
infos«stloB on litsrstura ^ ordar fo]« 



20.. 



200 



15 



HOME PESTICIDES 6 CHlLD HEALTH 



I 

CllAC H p«tc«fit of All boo^^ldft Jt9m I 
ptvtlcidu i» sod avomtf tte bsM. I 

IbU bmte 4am into ^ foUovints 

• M pcre«iic v—d p«»cici4«« In th« ' 

•> 39 pcrccoc u««d pMCicldcs lo eh* 

ItMM f IfiorM COM froa clw 197^7 pwiod, 
•a4 M» cma ^m^mct that yard cad gardca 

to tb9 past c«o 7c&r»« m coMwrciailucloo 
of LcM Mnri«« bM b i e oM poplar* 

It was foood cliac p^o^U van Mffarlag 
MM aeata i f iM f i b«eMt of Chi*. About 
3 pAtcsnt of all uaara rfi^lataad of 
paatielda poiooai^^ tiielodi«ft diaaloaM, 
teadadM. oaoaaa or wait tog. it alao 
•atttticad chat 2 parcaae of aU hotwaholda 
had aof fai«d ma a c o oow l < loaa ^ to 
p«aci£ida «aa» aveh as dastmettoD of 
daairahto plaata, atatotof of faraitura or 
cavpata, iojonr to pata. or toaa of caab 
cf«ra or othar caab it 



A 1997 atadr If Lo«rM«Tt aad coUafoaa 
dlacovmd that hmiiaho ld rad ^vdao 
p aa tlc l d aa poaod acvara rtoka of 
to childraB« aa ia ootod hy tha tahU« 
UblU ladkaala la a ralatlvaly rara dlaaaaa. 
It iodieataa daBaga to tha l—unt a^rataa 
Uiat eaa prodaea a wlda raaga of ochar 
aitottca, toeludtot tofactloo»« asd octet 
typaa of caaear* 

Qofortyaatalft tto i«P,A« atudr of oaa 
doaa aot pantt tm to aattoata tha fraqtiaocy 
of boat «M of paattoidaa, chat would paiwit 
oa to caleulata tba pareaatasa of taiAaBiat 
chat ara pro duc ad bf hoaa oaa of paatlcidaa. 



It doaa appaar that bow paaticlda uaa 
aar to fact accooBt for a algolf least pareaat 
of total aaoaal laaliaptw to chUdraa. 



POME pssnciPB pas Btara detbcts 



Llttla aorvay imrfc haa baao dooa oo tha 
chroeic haalth of facta of boM paaticlda 
oaa, Cboosh tiio raeant atadlaa indicata that 
hQ«a paaticlda oaa naf ha aora haaardoua 
to childrao than had bacn axpactad. 



of faailSaa to tha Cof fa Baclm 
of 9m Sooth Wilao to AvtmlU 
cnaplatnad that tba oaa of m ivtotiiralf m» 
paaticlda TUT* for baaaoa mpnyta§ aaa 
caitatot a hl^ rata of birth dafacta to tba 
ration* 

Ihto paaticlda to batos oaad for tha 
dittos of aaad for a«i«ar caoa to aavaii, 
aod tha BOTifooMntol Protactioa Afaocy la 
eosatdartot tvtaadtog ita «aa a^taattolly^ 
avcft thoQth l^oratory taata ahov that it 



Vmctot 



CHILDHOOD LSUKEMU AMD NOMC PCSTICfOC USK 

Odda tatto for 
taotoda 



ttaaia Baooaoraa to aith« paraot 
during pragnaocf. ouralag, and fatKara 
dariog pragoascy 

gooaahold paatlcidaa • ooca/wa^ or «ora 
Gardaa paatlcidaa or barbie Idaa onea/ 

loroad tocaaaa dortog pragoancr occa/ 
naah or sova 

fotot la^oar axpoaura to aothar - ooca/ 
vaah or aora 



Oot-Sldad p 
Valoa 



2.7 
1.8 



.004 
.007 

«007 

.0} 
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ItM DcpATMOt of B««iUi of Mw SMCh 
W«|*» mtpl9f9a the S«l)ool of fublic ItMltlk 
sod TropicAl Ntdicifk* of th* th»iv«rslty of 

Fro thtu study, «• b««« ofw of tfw flr»t 
MtlMtM of • •trooi coatributloa of Hcnm 
pemtieidm umm to himmn Mrth ^f«cts* Tb« 
brM^ of h^iM pMcleidM ii«r« not dl*elos«d 
by the report, hoMVttr. 

Host of th» outdoor |>Mti€ido (occup*t tonal) 
mm^oBuf to aoehftrs worked at htmm, 
•nd proManbiy grci* protf\ic« for Mis. Sm 
tho t«bio bolov. 

F.P.A* STHXKES A DEAL VITB VTLSIOOL 

TO STOP uMtufkcrrmim qtioroAHB 

Om of tba aort potent Xmtdumim eeofflog 
pMKleidcs ic tb« tofsit* poieoBt ^lovdauo, 
vbtch we* bwuMd for w>tt «trtculcmUk 
in 1980 b a f iiia e it ritimo d ceaeBr. 



On August II « 1987, tho BsvirooMBtel 
Protectioo Agtocr eraotfoced an afr««WQt with 
tbo tHtttfActorar of chlordano and tht ralaiad 
b^tacfaoT. that atop* tha prodnetioo of 
tba ebasleAla. b«t allo«a tha aala oi axiat- 
iof atoeks bald by diatributora aad past 
cootral oparatora* avao tbougb it baa bae« 
aatiMtad Chat Chia furtbar uaa vlll raaulc 
to laM aora AMarlcaa c«i>cara. 

It eovaa aa valcoM naM tba raaoTai of 
tbaaa cbaaicala fro« tba Mrbat, tbat roc 
oaly have baca liokad to rikildhood caraara, 
bMt «^icb m9f atao cauaa laamlat di»«bUSlU« 
and ubicfi cooraalntta bwn braaat ■ilk. 

Thm ftacioaal Onalltiofi Asaiaac tha Hiavaa 
of Paaticidaa aod niaa othar grovpa fitad 
awit in federal court in July to try co 
pravaol tha aala of tba raatlnInK atocka • 
Tbi* Hw it attccaeded. In Febroary, the 
ridaral Oiatft«t Co9t% for tba Uatrict of 
CbXvibla nOad that S.P.A* bad violated tba 
law witb tbia valv&tary agiaaintt and 
orderad cba and of aalaa of »^'>cka of 
ehloTdaaa aad baptaeblor. 



—eULfJ LIF Ana PMATC CUfCS AMD NOMC PCtTlCICMC USC 



UmmMrf of odd« ratios of aapoaaraa eitbar before or doriag tbe firat 
thraejpptba_oL^gr^naney_aiw 

ffoabar'of Caae« <U) IHnbar of Coot rot t <50> O&DS 

tap, tet %mp, E|cp. Hot E%p. KATIO 



Matarnal expoaitraa balare prsjmaocy 



-ootdoor peat Ic idea 


n 


7 


17 


13 


3,i 


^outdoor paaticidaa Coccupatiooat) 


t 


11 


5 


4S 


4.) 


*todoor peatlcidaa (aael. fly»pr«ya> 


4 


lA 


2 


AS 


«.9 


-iodoor p«>ttcldaa (iocl. fly-apraya) 




4 




IS 


1.5 


-ttatar supply (toMo/oCbar) 


13 


5 


40 


10 


O.J 



itaesrnal aspoavra ia firat cbrae noetbs 

of prsgnaocy 

M^ba«ical clsaoioft agent a T 11 14 16 0.7 

-painta I lb lb 34 o.} 

•oll'based or varolab patnta I 17 ft 41 0.3 

-paint ranercr, tbtimar or aolvcnt 1 14 4 44 0.9 

•flues and adhasttpaa 0 18 7 

''Outdoor paattcida* 4 11 7 4) 3 I 

-outdoor pesticidas (occult iooai) 6 12 4 4^ 3.7 

Sounds: Umm^ffortt fiuth^ A. at aU 'XMtdhsod Ltukmia and Parents' iy^ntn^rt -ntsl 

<p«f mim Sspona^' ^trnmat of Art. ttptw That.. I^l. ^9^ Bo, I, Jt.^' f9^' 
Savagm, tldm at at, l^tianal BtMthotd Ftstieidt ttmoffm StMtdjf, 19?€-?. 

Lmoatur, AntI and Jemdf^^ B^ir, Aipnrt m thm Ineidgnom Haicr i o**ifeni ta, 
MtxtfomaticuM in thm CoffB £&arter ftofficn of 9m0 Sovth Walr^^ f^ticftat /Vrtnafi}/ 
StatiMtiem Unit^ Sdiool of Pt^lio S^tth wtd TtvpioaZ f^Ceinm^ (Mimr^ittt 
of 5^>d«ay fmr thm ifaa» South Kslaa DmpoFtamit of S^ttk, Attmtralia^ Dmc, l^Sit 
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PESTICIDE 8XP0SUBE AT BCNB OB ON THB 
JOB IWttgES PTOQWAWnr 

y«ff7 sMlM m «o«c«r«ifts 
tte mifmctm of pMClcltfc* U tiM boM and 

S«vlt« utf coXl«twM r«e«aUf vi^ortvd oa 
Mlfxrvpomd apoam to pmuMm «M 

to ptotldtfao «l^«r «t taM i» «»b «»« 
MoociAM mtib • » to «o porcm aaeroto^ 
riok of otlUMrth, Kukmm o to tte fatlitr 
im •MoeUtod mUk laermodl •tlUblrtft Md 
• wU-for-footouoMl ago efetld. 



Sovita, A. at aJl, "S«ir-r«port«4 a«roa. 

usa to pMtieUaa mtd radlatioo ralatad to 
PfWme9 ootcaa*..* PuMie tfaaltb Raporta. 
S«^t./Oet. 1989, vol. lOA. Ho. 5 
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NEWS ON TOXIC5 AND BIQTH DEFECTS 



LSAKim} ^LVm TARI IN TSE 
8ILX00K VA LLEY CAOSBS TtlPlina 
OF BIBTB nSfyCTS 

ua n$x»rt«d In tiMi last niwsi«ct«r oo 
fcfas rtwJf of bJLxtJ) ««f«cts in ttobmn, 
m#f<irf»yytf eam^ by oolvcot* Id th« 
drinki»9 mtar fvoa a taxic icAPts di^. 

Another o*M of «olv«at pro^ tf cad birth 

iOAtloo hMS d«v«iop«d In th# SiUfOO 
VAilvy. A Icaltliig mtox»^ tank o.* tl» 
Fttirehild C^B*r* oonpany r«lM»*d th» 
Mlvftot TCA tlrltl trichtorosthAiw) into 

tmilinM usiog tiM wllm coDt«ftinftt«d 
with TCK Mp«rit»c«d • douhlihQ of 

la hlrth dtfttcts. 



SMTt d«f«ct« «*r« particuUrljr noted. 
MoratocT vtt^iM ehotc that heart 
defacts ar» produced tA aftiMl of feprlA? 
wtw» oxpraod to TCX v<ttrlo9 pravnaocy. 

ror • of tho f iDdioga of tho 
CaiiSomi.* atudy, yoo wo^ld «at to 
write the «(tfraaa belOM ai^ request , 
•Fro^nannr (X»tcoaee in Santa Clara 
CooBty, 19«>>t$62, SuMTiea of Two 
i^iidMii>109ici 1 Stodiea * ^ 

Calif. r.«pt. of Kasith Service* 
2151 Berkley «af 
Berhelay, Calif oiMa 94704 
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BiaTB DsrscTS issoctmo wxtb tmfoixm 

FfiOH A tone tiSTE POUP 



M1>^«?^Hy ftff^^ np»stf<ei SMttti«tf> iwxjfc 



Imc/lttpiratorj 



io 



Io 
Io 



Us 



• LtttkMiA B&alyalj not eirrM out. 

f • ItlatioBthip ospUlavd hf aooef* to wvUo 0/B« 



THE foemm. massacbusbtts sttjdt of 

DSINKIKG WATBR OOSTWIIBATH) 
BY A TOXIC yASTS DqHP 

MO racootlf oo^ototf DV Cho Sctel o< 
PoMie fioAlcH of Borwd OtaivmltT' 
ot»«f K^ao pkTWiptod by • duttor of cWld- 
io • ' 



Miqh rotes of iofoot oortollty «Ad o 
voriotr of blrti» dofoeto moo ffoootf to t» 
oooodctod tfich tfriAklOQ wotor freo votXo 
oootMAooud with toflo ua—w iodovtriol 
ooli^to ouch o» triciilOfOotliriOfM. Tt^ 
im •!> iBCorMein? ocodf bocosao thooo 
oolmta oio fouod ot ooot oU«o in 

tbm ootloo. 

TobU I •mamrixmm thm fiodiAfo of tiM 
nalMuro Stu^y. Yon ooo 90t; o oopf of * 
siHMxy of tho oiudy fitsm SdooX of 
p>i^ic Booltb. ftei-Mfd Mvocoicr* €tl 
Ifuocington Av«.* Bootoa, »••». OJilS, 
Poll loport $l0.oa Fab* 198* 



CALIFPBRIA STATE COSUlSSim PINDS 
TBAT TOXIC CREiaCAL OCmTAllIffA- 
TIOK COSTS TBS STAtS $4 BtLLIOW 

A' JuM 198$ npon of tbo Colifonilo 
rMtntrm for BoooobIc Omlopaoot 
eoocltttfotf Cb»( fivo omonoff coottf 
oMoclAtotf vith tosic eootalAOUoo: 
clmmap eMCO» rtgolotofT ceotot livi** 
^(tca costo« booltb coro coots. <od 
r oo oo r co loMoo, oMoA op to o 
btlHop o YOOf bUl lor Coiiforoio. 



It woo rwOMimtai tbM pollci«» bo 
otTveCvrod to brtfii O^m eooto Io tbo 

ftttttro. AnoB.' moorCiv A«iip#nQr» 
Ao i)i^a0t 0/ Iteioo 9i GsZi/oMa** 

Soentmio ikrvmtep,, Offta* of tdsuUi^amt 

Calif. 9S8U 



ERLC 



20 j 



20S 



Df>fE<^Sr MILn CONTAMINATION 
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BAVAXI STOEnr raiiS T8iT BHBAST 
ISILK COSTABIRATXCK WITH THE 

pssTicus avTAcaum c am le ap to 
c:^T XH 6HAX9 JLrr^sjosvstn w to 

Bavttii exmfXmfA hmt tfoctormi vtndy of 
120 i&f Mice «90«ad to tsMS «ilA ifbl«b 
USA MTlottftl^ cootwtafttsd vith tb« 

m« >tl^ 1« of iBMrtVC to MlfOADd- 

mv bMBuM. «bllo rte ptstidte m 
«Md o<ay pa piMi»wl«», it 
loatAS ctw widaljr um t«ndt« poiMti« 
dhloTdmm. It im aIao vorr ilkoljr ctet 
chlot4«f^ it— it hmu tioUar im^tm oa 

1* TlMCO MM AM of phyvtcsl 

blrtb d«f Mt« la cte mt nuiu iia 

lii^toehlor 4i»ias prtgnncy iMlf « 

brMst BiUi ««• •MQ Cito tf vith 
•igtOf ieaoar Xowo*- •omM ea tbo B«Tl«]f 
Xof Aot Scalm 4 «id at 8 witl» , o 
porlod ytmw tte bxmln dmlofMBt 
cootlntt— rtpidlT la iof* nf . 

3. Xa tte U^tly w p o at d cam. tlw 
bff«MC Billi piov^od •of ficigiU y ggportor 
CO boctto iiiifc to cxxBtor tbm »dntw 
of focto of tS* postifiitfo in tOM «f 
tost ofiocva* 



4, 8ff;oif ieoat pb^tlcol of foeto \ 
Also i^tod in ClMM iofoocot tryt n dtn t 
looor birth vti^e* MoUor bood Orcm- 
f«meo« aoA piooooco of Jsuadtco. 



A folXov-^p •tudj im oMdod to 
4«tosviao MM fMTft iA tho ftftoro 
vborbor tbooo dtlayt io broio dovoli^ooat 
traooloto ioto loocoiag dio^lUtioo. 

Sottrt»: BofflKK, J^amm, IT^ W*c^ 
of VMmatol ^ptaMcr ftyu ow om 

tawtopgnt', PUmptatlen t& 
Cil^ OHtMtwify of Boioii tomr^ a 



ISW mCSlOA^ STUDY IKDXCATES TfiAT 
PCS*9 EXFOSQRE DDBXm raEONANCY 
CAH Ckmt A OGtJIT OF BaAIR 

usvsumxBisrT op ras xbfaot up to 

7 tB^WTgS OP 40E 

lo cbo Nmb I98S potltloo es brMt 
oUk purity. « dwtribod o ototfjr froo 
Midiisoo of 3X5 iofOBto, 9Cmm of vhoM 
■otbtra aco fish fro* Lobo Michis«» 
kiwwB to b« c^coaiostod with tbo Ividust- 
rlAl llro rotordoat FCB'o* 

Sovoro odvOTM of f«ct« ooro soofi oo 
tho iftfooco lonng tbone aothor* •«tlng 
only 2 to ^ fiih POT oaptb . 

A juot pablUhod folloir^ mttsAy 
of 123 of tbooo iafonto ot wmm aooth* 
of «f« foood thot sicnif icoot brolo 
dovtlopMot dol«7 M oc c urg s d in tho 
tof«&to ooot oic^oMd dtertwi PP tA tw>cy , 
In othor ^ ^ tiao i 



to voodor «hoth«r it ia aafo to broaat 
fe«l tho childv it ia alraair too lato! 

Aa tbo chart bolow i od i c at oa » PCB'a in 
oabUieal eord aorua at birth bad a 
•i«aifie«it conalatloa vith raa pon — a 
of 8X iofaata 7 awfctha tator oo tha 
f ixatioo to oovaXty taat* 

This coat haa a good oorralatioa with 
futura vacbal XQ • For exa^»io. corral* 




a^u im m> i«> 

con Sn Ki fOA f affMI 



mm^!7i£V^JML Cm^ iTi «• Ift tJL m 
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gcim b»tiiMn cMs iaf«DK ^UumX ««co«- 
olKloa Bcaf and Xmtwr vocmh^tiMry t—tm 
0f Ul i» lour aoplM av r f id .47. 

trcm 34 aootbs throBgJl 6 fmmsm ot sg*. 

Sout^: Jao^Mcm^ Samdm mt at, 
'Tfts fif/#fft of XHt€3KmtmHn9 PCB 



• r«KiU. ttod poMibU ehildbeed c«u;«4*. 
Sm urtlcla ea bcpt^hlpr, ff»^ «MBpl«, 

Tb« •lACcs ef Km fork, Huuclittc«ci«. 
moA VboAm IwUatA hsv« propOMd or inltl*«> 

t«mic« poUm. Hm*t ttM timm com 
for cfaa CavlroffincDtal Proc«ctto<i Agency 
t0 tm\m •iAiUr •ctioa* in vIsm of thft 
fact thmt good oltmativM oxImJ 



TERaiTS POISOIW AND BREAST 

p« raccnUy ^iMiabod atudlaa froa 
Aisatralia flod ttal: Croataft&t off tJte boM 
for taivltaa vith cho chlorloat^d paati- 
cidaa Uko cblordaaa, aldrlo, atid dialdrto 
can proditc* algnlf lease » r««at Milk 
coRtasiaatioD for a pragoaac vnaa living 
in cb»t ' 



Xtm aatkert coocloda* **TtMu, alcbntgk 
oot coocioalvaljr proviag tlwc cba aaa of 
a2dria aod dialdrio io tha procacttoo of 
boMa Agalnac tandtaa la a m^ov aovr«a 
of cootrifaotioa to tha blgh lavala of 
dlaldrln la bnaa ailk in Vaataro Aoatral- 
la^ rba avtdsea atroogly avpporta thia 
ebaory.w" 

A aacoad atody ccvpara^ carmlta appliea- 
Ciooa vf th rasolttog braaac «ilk eoDUa* / 
laacioa in 14 caaaa. Sba tabia balov for 
I^Hior 3 la a typical asaapla of tbair 
flodiaga. 

StpTm999d ia mg/g VHol^^lk BaHs) 



$ d«js prior 
t mm aftar 
$ Mfka aftar 
f mtk* aftar 
it VMka art*r 
15 iMka an»r 
ta fcm Mtar 



1^ 

fff 
M 
M 
1 

l_ 



Tr « traoa laaa Ihw 1 os/g 

In the eaaa of dlaldria. It vaa foi»d 
Chat breaat ailk lavala in aoaa caaaa 
0vea«dtd cba racu— luJad adolt do9*^ io 
tba diae of cb« Vorld B^th OTgaoltatloo 
by up t0 14 tlaaa. <^a cottld a>pae( 



Sowoo,' Stastif, CcmM^^ /. 0t at, " 
in Sman fHUu . , " ArMvat of Bhviron, 

iM aummik..,% Sail. Qadroru 
Contem. eg^Tdx., Vol. 35^ im 

TlWt ACTIOK OH HEXACHLOROBEKZEMt: 

Vitb tba Augtisc oavalattar, vo noted 
that tba EbvlronnnCal Protaction Agaocy 
vaa ttodartakint « eoordinatad atwdy aod 
actioo pr^tas wicb etbtr fodaral agaocS* 
on tha cbviical SCS, basacblorobansana, 
vbicb la po — uu ly fotsd in braaat ailk. 

act la Basafacturarad in Argaotina 
today aa a ftt&gleida for vbaat aaad, but 
baa navar baan iatarad in tba OniCad 
Stataa for tbia porpoaa. Tba aaior aourr 
of Anaricae aaspoBore appaara to ba 
cn o ff a nin acad paatieidaa indoatrial 
naaa aa in tba aakiiig of nibbor aod 
• I t tn l Dim . It ia aatinttad tba L 8 and 
enm balf Billion pounda of mt Mataa 
ara prodaead aonttally Io cba Ibiitod 
Stataa. 

Ia Ktrcb S.P*A. took a firut 

action to deal «fitb eootninatad pe«t- 
icidaa by limit log tCB contaot in tba 
barbicida picloran to 200 parta par 
nllXioB. Cfieioran ia battar known to 
Mny of yoB aa Agvit Vbtta of tba 
Viatnan ttar. aod U atill vidaly oaad 
ia tba Oiicad Stataa. Kbojf bava arged 
a ban of tba ebivieal icaalf .) 

Kai^ Bora action lik« thia will ba 
naaded to bring BCB lavela dotm in tba 
Qoited Stataa. Boc it la a prcBiali^ 
atart. 
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DIOXIN IN 5neA5T MiLH 

nc. AnM>14 ScHMMT. pi«f«wr of mMcMm •« tbm SMt* mi^nlcr of to 

^ YoTk« ralMMd tki« f 1^1^ «&oi^ dUucifis fts biMs bv«Mt alU to 9mr Tork ScM« 

•t « pw ccofffrcttc* VIA Ite fitvimoMsSAl Mmsm hmd ia OMHb^r 1987. TbU ttady. 

AMng« total diflvia ImU, moterdlMtf for ^ TOO dlosio lAich U th* toxic, 

>> U 7b^T Tho t#&U> biafm w^arUo ooipartoS of M tork broi»t vlU tfiomi* 

fb aio# g»;cCg«c»r l^^#kwt^a#t>fy WILL dioxxns cai»e 

LRARKIMC DISABIUTlfig? 

B«e«at •radios «iot« tbst TOO 
dlosin hM • wr vivU^r ebw- 
IcAl scntttora to tfayrgM 
borowm, «od mt 
tho MM vaeopcort. taCoHor- 
oneo with ttiyroU buf go — 
ditriag pns^caey «ilX pvodoeo 
1— mtoi dt—Mlici— . 

Parchotsoro, tHort U nam 
to boliovo ttiat ctaidcaa that 
lodoeo ^ Uirvr wyM lika 
dtoois alao casta lamias 
diaabUit iaa^ fte tkaia M 
raaMoa. TC90 dioorto itoold 
hava to ra^ high ia a aaapact 
ilat ae a l a a ta ioo ditakility 
cau««, ^ , 

«e ctt, ftw. 



faaoio WiU a«ou> 
amcoaa aiaa 

MMmm f — « mikt— fart futaf _BBUt 



.if I 



««1 «i«aiM Ma tmrnm, itanatft— a I.M ff* ^••>» ppt 

far fCSO tMicdkr. na i ifcl»a >t 




9i ifCBa>» a,»,>>i t » u —a ii 



ij.p. m%%im$ aa *i« oa&v. at moM tfc P l 
ita. ot Aaiaftla iwo w i mk» a*. a« i 



a 








^i Cf^ 








i iV* 




tfVk 






DioyiBS eoaa fron in— imn ■oitrca a aucb aa aHaieipal traah iocioaracora, tka aood 
praaarvati^ paotacMotorbaaol» aad tba p«par iadsatn- iMaatljr, C taopaaca pakUabad 
a raport oa diosioa ffaa papar aaaafactota ai>d U tba papar itaaif* go itoraia ol SafatT* 
Tba aaa of cbloriao fot tba klaacUag of papar aad ^ U tha ao«tf«a oi tba dioxio« 
St U a protlM tbat caa ba aaaO^ oorraetad Ij af^lr avbatitotiog oxytn biawtea 
for cbloriaa aa ia dooa ia Ebropa. 

Oppoaitioo to BAictpal traab ioctoaratora i« «rtdaapraad io tba Oaitad Stataa oov. tba ^ 
plaatiea io tha trash ara tba aottrea of aMch of tha diosiaa froa tba boraiot procaaa. j 
«liich cootMlsata fan aai«al produata da« to dloaia ia tha paatoraa, aa aall^ aa aootaaiik- . 
•tiot fiih. Vaata Riot ia a good p^licatioa awariaios **«klF *d»t la happwiiai io j 
tba citiaaa affort to dafaat artiiftpat traah iaciaaraton. , f 

Sotam: Pnaa t^UtM, B^fi ivi m fn tal Otfmt»^ AmJ. Am. i^ IfiBf; /.P. ^ iKISar at 
at, "Jamoaarf Tttoidgw AteptoM <a aita finoaad £<w laoaU (»f f» J«f.#-t>rira^{^ 

iv|idna<VFs^tor£a'« t«W /er. ofVUct,^ Aqyf. fWAoi. caaf iSiffi^ MaffM Cintar;; 

fte 5tm« Oimi oaf Asit Jtemtf. 1» Matt<» of 5ftf#t». IW, W /K» ^ haw ya aw i Owit 
Lak»3 ft»itf» Onvof^ d«f W«n- «. iT/ftwto/ odoHo «S 1X7; iteata yt. pafrliajti^m 

of Mvft im Kiaia. ft Omfoa^ 1^ fork mtf, US/^ar^ $U far StmOfoU and 
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SISQIBBIAGES OF PSS(»U]C7 IN TlHUm 
CAD8FD BY BIPiOniBlVT OP BaSBA«> ARD 

wtn 



ttlfftb c«i^tle«t«». St ««• fooad that tb« 

fin pr o d MO kiflMtr r«t«s of •poataMota 
•ftoitioM Aft tbmkt praywnriM. 

Vhtla woM «l» inrM ift IftdbvtrUI 
Mttlma gaomUy M Uth« rsc«a of wit* 
carrUg* ttea Sftoettra woMft, ratw «Nar« 
mac% Mite i» MM iMtoatriaa aneb •# 

Miter BlacanrUga niM fottsd ite they 
wriMd to MUlla«iy Off laaclwr. 

yoyticolT ^Uftca M partieaUrly Ugh 
r«tM of toi«evTi«4 pragMBcfat. ood tb«ra 

i«rM Oft «M fUftt iMl cba «if« ta aaotter. 

fbr ■BOT^U, vteo tM w|f « Horkod ia 
factory A, aai buahnd worM io a 
•atallanteal plaot. 19 pareaot of all 
yrafnaBClaa warn aUearrttd. 



mu 2 auMTlaca aoM of raavlcs of 
etila aeody. 4 cof»f eaa ba gottaa twom 

AaarieaB 4ooma of f%tbltt Baaltb 
Jaaaarr IMS, v^l. 73, Ife. l 
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NEWS ON TOXICS AND muth omm 



Ump 1 



TOXICS AND VOm BIBTB VBIGBTS 
BY COOWrr > rtpd year Oemnts 




LARDiUBK STWnr BY YKB BHVIfiOWKHfTAL 
PfimCTION ICERCY OH LCW BIBIB 

jgifflisjiffijsais 

It 1M» lem h99n katom tM poor sotrltiOA 

raM of lam WrtH wi^bt*. ^owwta 

to umU» i« -i-tliw liv>rt«» ^'!!!L^.^ 

•M*o« tfsrlAQ pcvgnucr liotw »<»f 
liAkod to loM t>lrtl» Mi^ts. 

A i«owit sttflr frw f» «M*K««»t^ 
»ieto0tio» cUrifiM tt># Wlotloo- 

•Mp fcntwoon mitritioo. pwoot*i c«f«, *nd 
tevioo oi^aoittM. tlllo Iwi^M rt ota i^F 
of lov MrtA woi^ta bf eotfitr ptoAMd 
tho MP ♦bow* - »bo«lB« «^ 
ttooMM aty bo piodtMloQ otoUMlcoilr 
oi«nifi<«ot bi^ rtt^ <^ ^ i-oi^t*. 

{to nnt p^t 
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Wrth otmCioAtM - «cctudio9 tbOM of 

lagtoa wtt^i* th» cvrtiflMM 4ld not 
PMMftt Mtf fidget InSoiMtlQa* Om« (isdiOQ 
mm thst mmwy region of tb* Mtico hM 
ftt t«Mt hi^tM eomtf hi^ 
rat«« of ioir Iklrth i«ai^»t« omb ■■■ofrfgroil 
with •oeiii iiiiiiiMiUi f«ctor*. 

agt^«iiag lor ftH>iioiiw»wi cwi— 

Maml of tboM cMM off lov Mrth 
WBiQbto a«ooclftto4 wlcb •odo-MoooalQ 
f«ct»ra loft o rMidiioI or *itM«ploiood* 
of hA«h roto ooftotl«». Hmoo ^to pr—afd 

OO Mfep 1. IB thoao OOODtiOO« •JlpOMffO* to 

towlo sutetoneM or to tte lov oiqrvvk tovoU 
of hi9h ol^itud* - io tiso Itoefcy ltomtoin> 
• oppMT to bo i^rtont oBd ilkolf eoooo* 
of cte loo Mnh woigHto, 

Qapetmaioo 

ttM AtU^ OBBCludM* 

■auitoro in tbo ftxAy iliHiotoij» roglcn mmS 
i» cortaiB llorthoro ftMuatriOliMtf vtfttM 
•a9«Mt tDo ptronq inf luwieso of •nvlfoo* 
■io«ot f«c«ors oocb ao •lUtit^, Mioarol 
*tr*ctlen k»^trimm imq. lo«d. «r«AiiMu 
•tlvor olfUfig^. ho^vr indusciy Utoo), 
Wff M flM lo, chtnieol) o* pvrlufo ovrinil- 
timl Oproying, 

At COB provid« you • copy. 
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COMMSNT or THOAiAS H- JUKCS 

CoBMnt on tMtlTOny by Hancy crMnspan, Septeabor 13* 

Nancy Greenapan is underatandably apprehenaiva about 
the haalth of bar daughter Sarah, with juvanlle diabatas. 
Uovavar, sha may hava dram vrroi^ concluaiona <a>out tha 
af facts of vaat and anonia on blood glucoaa. 

Neat does not cmtain "large a&ounts of growth horaonaa 
and antibiotica." A withdrawal period is used when seat 
aninals receive antibiotics^ so that there are no residues 
present in tho meat. Antibiotic residues are also destroyed 
by cooking. The only growth horwones in iseat are those that 
are produced naturally in the body of anii&alSf including 
"organic chicken." 'Htere is no difference between 
comiBercialXy produced meat and "organic" seat or chicken. 

AaBonia is present in normal blood* It is fonned by 
tho setabolisa of protein in the body* Afflmonia has a strong 
odor, but it is not dangerous in low concentrations. The 
odor of anmonia is very pungent, and it is used as smelling 
salts (aaxBoniua carbonate) to revive pe<^le who have 
fainted. It is unlikely that the odor of annonia was 
responsible for Sarah's increase in glucose levels after 
dinner. It is sore likely to have been coincidental. Only 
a controlled test could establish this. 

Tha fluctuations in Sarah's blood glucose between the 
ages of 2 and 1 1/2, when aha was first placed on insulin 
aro probably due in part to a deficiency of insulin. 

THC»CAS H. JUKES 
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SuMD PolUdCe H.D*« xnttruotor 
Ooeitpatlanai Kvdieliw and Mi«trie» 
Box 1097 

Koiint Sinfti Sc^mX of IMicijM 
1 GoBtAvv L. t«vy Placa 
MM York, HT 1002» 

DMT Dr. PoXl«cks 

Z Vint to oxprsM wf personal oopraolctioii to you for appearing 
b«for« tba Saisct ooamittM on C^ldrm, Youtft^ and raaillaa at our 
haarliKTr 'Bnvironaantal Toxins and Ctilldrasis Biq^ioring tba fiiaka,* 
Part IX* Hold hara in Waabiagton oa saptMbar is. Yottr taatisony 
vaa, ladaad, iBportant to cm imit. 

Ttia coflBittaa la nov in tb* prooasa of praparing tba tranaoript for 
printing* It vmild ba halpfol if yoa voald go ow tba mnolommA 
copy of your raaarka to aaanra that tlMy ara aeoorata, and ratum 
tba tranacript to tts by octobar iO vitb any nac a a aa r y oorraotiooa. 

Alao, aa raquaatad at t&a baaring, tlm o^sittaa v«ild alao 
appraeiata an updata of your vrittan atataaant to raflact your oral 
taatiaeny. 

tat aa again axpraaa ay thanka* and that of tba otbar aaabara of 
tha Ooaaaittaa^ for your participation. 




Cbairaan 

salaot Coanittaa on Oklldran* 
Yotttbt and Paaiiiaa 

Bncloaura 

No further communication received by time o( printing. 
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